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AIR COMPRESSORS 


Successful operation in any mechanical line to-day demands machinery of the highest 














sustained economy and greatest reliability, secured by a refine- 
ment of design based on the widest practical knowledge. 

Ingersoll-Rand Com- 
pressors embody the 
experience of thirty 
seven years, during 
which the Company’s 
output has aggregated 
nearly a million com- 
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pressor — horse-power 
—probably 80 per 
cent. of the standard 
compressors in use to- 
a day. 


The present line in- 

















cludes fifteen types, 
sixty sub-classes and over a thousand sizes. Every possible requirement can be met in 
standard machines, each one backed by the Company’s broad gauge guarantee—the 
guarantee of the largest builders of air power machinery in the world. 


INGERSOLL-RAND CO. 


CHICAGO PHILADELPHIA NEW YORK CLEVELAND ST. LOUIS 
U-62 


Published by the COMPRESSED AIR MAGAZINE COMPANY, 
Easton, Pa. Bowling Green Building, New York. 
Alphabetical Index of Advertisers, Page 4, Advertising Section. 
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NON-CARBONIZING OIL 


AIR COMPRESSORS 


Also all Grades of Lubricants for use on Machinery Propelled 
by Compressed Air 
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For Canal and Trench Excavating, Dam Construction, Wall and Pier Building, 
Mining, Quarrying, Logging, and General Contract Work 























Clean-Washed Material Permits Accurate Sorting 


™“CRANE- 


SCREEN and WASHER 











COLLECTS 


Rich “Fines” by Screening 
Rich “Slimes’” by Washing 
Rich “Lumps” by Picking 


Complete Plants for CONCENTRATION, CYANIDING, 
CHLORINATION and SMELTING of Ores 


™ STEARNS-ROGER MFG. CO. 


Engineers and Contractors 


DENVER, COLO. 

















SULLIVAN AIR COMPRESSORS 


The Sullivan two-stage Straight Line 
Compressors are well known for their 
economical performance under trying 
conditions. 

At a western gold mine, two of these 
machines recently completed a continy. 
ous run of fifteen months, during which 


they were operated at from 15 to 25 per 





cent. over their rated speed. 


The repair bill for both compressors 


was less than $5.00 


Catalogue 58-C. 


Rock Drills, Diamond Core Drills. 
SULLIVAN MACHINERY CO, 
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EL PASO NEW YORK C H I C A G O , I L L ST. LOUIS 














INDEX TO ADVERTISERS. 





American Diamond Sand Blast Co... 13 Fiske Bros. Refining Co..........+00. 2 Porter Co., H. K..<<. Sssesauanpeceeaell 

Blaisdell Machinery Co., The......... 6 Generali Compressed Air & Vacuum ewe £50,, Wi. «sccssersee ssengien 16 
3ury Compressor Richa to sbkwhwnw sins 10 PRINT COR. ncoscnennntcsensseess 20 Revere Rubber Co.. cane 

Cameron Steam Pump Ww xe. A.S.. 5 Goldschmidt Thermit Co.............. 10 Rix Compressed Air & Drill Co.. . 

Chicago Pneumatic Tool Co.. Back Cover isoodnch Co., The B. FB us2..ssvcscces 7 Back o- 

oP ee ORs be S| Back Cover Panne Tine. WOrks.<.0000c0cvsscccese 20 Roteng Engineering Corporation.. 

Clevel and Pneumatic Tool Co....... . 20 ceerrss Ar Cte CO. 6000s 600060500806 4 Sargent Steam Meter Co. 

ee eo 10 SE UeranC CORI O50. inn s0sn0 500 eseK0 10 Sprague Electric Co........ 

(SS Se Oe er ere 8 Ingersoll-Rand Co...Front Cover and 9 Stearns-Roger Mfg. Co.. 

Curtis & Co. 3 ee eee 14 Lidgerwood oe Ph cukusawaa ce kenes 2 Sullivan Machinery Co.... cee ae 

Dixon et sa 0., SOGGDN «s<s020.5 lz McKiernan Drill Co...... tikttiessees 16 Westinghouse Traction Brake Co o> 

ES SS er eer 16 Paxson Co., J. W. PEN ndh bpeabAceaees 13 








REPAIRS CONSUME PROFITS 


A LIMITED WATER SUPPLY 


Decreases the output. Install a 20th Centuy 
Air Pump and increase your water supply 50 
per cent. 

Easy to Operate. 


Nothing to Wear Out. Write for Catalogue 


Harris Air Pump Gompany 


1215 STATE LIFE BUILDING 
INDIANAPOLIS, IND. 
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" THE SLOGAN OF THE CAMERON—“ CHARACTER: THE GRANDEST THING.” 


i ee . . 
Unsolicited Testimonials 
Versus Fairy Tales. 
| ackawanna Iron & Steel Company, 


Wehrum, Pennsylvania’ 
y A.S. Cameron Steam Pump Works, 


i in the best sense. New York, N. Y. 
a cconaménnt = Gentlemen :—We now have seven of 
Cost of Maintehance. your pumps in use, two of which are your 
14x8x18 Regular Horizontal Plunger 


Pumps, outside ked, Wearerequired 
JUST AS EFFICIENT WITH COMPRESSED ps, outside packed. Weare require 


to handle from 1,200 to 1,500 gallons a 
minute from the faces of each slope 

AIR AS WITH STEAM. while sinking. All of the other pumps 
: in use have two to tour times the rated 
( } capacity of yours, yet your pumps are 
a regularly, day and night, handling from 
one to one and one-half times as much 
water as any ofthe others, and doing it 
with less attention and carc, and we 


place greater dependency on these than 
on any of the ot. ers. 


Owing to an accident to a duplex 
pump, one of your pumps is now drown- 
ed out and has been for three weeks, and 
and itis still operating under 275 feet of 
watcr, ruuning on compressed air, and 
handling double its rated capacity, and 
holding the water sufficiently in check to 
save two other pumps in the same slope 
pumping from higher levels. Is it any 
wonder that we have the highest regard 
for the *‘CAMERON” pump? 

Yours very truly, 
C. R. CLAGHORN, Supt., 
LACKAWANA IRON & STEEL Co. 
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Electric Light & Ice Company. 
Harrison, Arkansas. 

A.S. Cameron Steam Pump Works, 

New York. N.Y. 
Gentlemen :—Express us (Wells Fargo) 
two brass linings for water cylinder end 
of your size 3 pump—these are Nos. 
16049 and 20063, 

Send us information as tos removing 

old lining and installing new. 


No. 16049 has operated 18 hours per day 
since 1895, and has cost us nothing for re- 
pairs until the present. No 20063 has 
been in 24 hours per day since igoo. Its 
water has been gritty with sand, how 
ever, and its water end is in worse shape 
than the older. 

You are to be congratulated on this 
most excellent record. Working side by 
side with the old pump, was a condenser 
feed pump, new duplex followed by 
a --—, followed by a—-—-; all of 
these are now in the scrap pile and the 
old pump as good as new when the water 
cylinder is renewed, 

Yours very truly, 
R. M. FELLOWS. Mgr., 
ELECTRIC LiGHT & ICE Co. 














FITS 


Century 


ly 50 These are the outside and sectional views of a Cameron Vertical Plunger Sinking Pump. 
Pply Look at the construction. 


We Build Pumps For Every Service. 


To get a better idea of Cameron characteristics—read what users say as well as our Catalogue Edition ‘’ G,”’ 
atalogue which will be sent to you on request. 


all A. S. CAMERON STEAM PUMP WORKS, 
NG 











FOOT OF EAST 23D STREET 
Mar. 1907 NEW YORK. 






































HIGH 
EFFICIENCY 
COMBINED 


WITH 


mom | HIGH SPEED 


Direct Connected to Motor 











This is something that has never before been attained 
in air compressor design. ROTENG AIR COMPRESSORS 
are constructed in accordance with new and advanced 
principles, enabling them to be operated at speed which 
will permit of their being direct connected to electric 
motors, high speed steam, gasor oil engines, Roteng 
Steam Motors or belt driven from a line shaft. 

If you desirean air compressor which will give you 
efficient service and which is so simple in construction 
that it will last for years with practically no attention or 
repairs; write us for our latest Bulletin illustrating and 
describing the new machines which we are placing on the 
market, 

Our Engineering Department is prepared to draw up 
plans, specifications, furnish estimates and construct, or 
supervise the construction of complete installations. 

Write for Bulletins on Air Compressors, Vacuum 
Pumps, Steam or Air Motors, Air Lift Systems and Pneu- 
matic Appliances, 


Roteng Engineering Corporation 


299 BROADWAY 
NEW YORK CITY, U.S. A. 








Class F, Steam-driven Two-stage Air Compressors. 


THE BLAISDELL 
Air Compressors 


Possess distinctively original features of 
Design, Economy and Efficiency 


Not found in other makes. 


All Sizes and Types and for 
any Service 


THE BLAISDELL MACHINERY CO, 


BRADFORD, PA. 
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WEEKLY 
ESTABLISHED 1856 


A Journal of Transportation 
Engineering and Railroad News 


The Recognized 
Leading Railroad 
Paper 


Amongst Railroad Officers—the 
men that buy—the circulation of 
the RAILROAD GAZETTE is 
greater than the combined circu- 
lation of all other Railroad 
papers. It covers all departments. 


ADVERTISING RATES ON APPLICATION 
Subscription $5.00 a year 
Sample Copy Free 


NEW YORK 
83 Fulton Street 


LONDON 


Queen Anne’s Chambers 


CHICAGO 
Old Colony Building 
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r ¥8 WHAT KIND OF HOSE 
DO YOU USE? 
HERE is only one kind that can be 


absolutely relied upon in cases of 

emergency and that is the Flexible 
Steel Armored Hose. We claim relia- 
ability because this hose is the only kind 
which is completely encased in steel 
armor, thus having, ‘as it were, a band- 
age to prevent the loss of air or steam in 
case of the collapse of the rubber lining 8 
and thereby retaining a sufficient pressure j 
of air or steam to operate the drill, air 
brakes or other mechanism until it is con- e 


venient to replace the damaged piece. 


The freedom from costly delays and lia- 
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bility for loss of life or property makes 

this hose of vast importance to all railroad x 
‘ 
S, 


aS 


operators. Write for copy of bulletin 

No. 50546. 

Sprague Electric Company 
General Offices : 


\ 
527 West 34th Street, New York City LS 
Chicago Officc: Fisher Building 
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The B. F. Goodrich Company 


AKRON RUBBER WORKS. FACTORIES: AKRON, OHIO, U. 5. A. 


BRANCHES: 


NEW YORK, 66-68 Reade St. © CHICAGO, 24 E. Lake St. PHILADELPHIA, 909 Arch St. 

BOSTON, 161 Columbus Ave. DETROIT, 266 Jefferson Ave. BUFFALO, 731 Main St. 

CLEVELAND, 2188 Ninth St.E.C. DENVER, 1444 Curtis St. ST. LOUIS, 3926-28 Olive St. 

OAKLAND, CAL., 4th & Washington Sts. LOS ANGELES, CAL., 818 South Broadway. 
LONDON, ENGLAND, 7 Snow Hill, E. C. 


RUBBER GOODS 


OF FINE QUALITY 


HOSE FOR ALL PURPOSES #6 


AIR HOSE for Rock Drills, Compressors, 
Mining Machines, Pneumatic Riveters, etc. 


STEAM HOSE, ETC. 


Belting, Springs of all kinds, Valves, Gaskets, Rings, Packing, etc., etc. 








ILLUSTRATED 
CATALOGUE 
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COOPER- 
CORLISS 
ENGINES 


For All Power Purposes 





Complete Plants a Specialty 











Excellent Facilities for Handling Export Trade 








ESTABLISHED 1833 


The C. & 6, COOPER COMPANY 


Mt. Vernon, Ohio, U.S.A. 











NEW YORK, . 1430 Bowling Green Building 
BOSTON, ; ‘ . 411 Weld Building 
PHILADELPHIA . ; 2 Drexel Building 
PITTSBURG, 4 : 604 Frick Building 
ATLANTA, . . - $310 Chandler Building 
CHARLOTTE, N.C. - South Tryon Street 














I 87 4 33 Years Under One Management I QO7 


ENGINEERING NEWS 


A JOURNAL OF CIVIL, MECHANICAL, 
MINING AND ELECTRICAL ENGINEERING 





The Leader of the Engineering Journals 


IN 


QUALITY OF TEXT MATTER—CIRCULATION—ADVERTISING. 


Published every Thursday. $5.00 a Year. 15 Cents a Copy. 
Trial Subscription of Ten Weeks, $1.00. 
Write for Sample Copy and Buyers’ Guide. 


ENGINEERING NEWS PUBLISHING CO., 


224 Broadway, New York. 
1638 Monadnock Block, Chicago. 
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TYPE ELEVEN 


| ‘IMPERIAL’ 
|) AIR COMPRESSORS 








7 
, 
—7 A vertical, single-acting, power-driven 
type, duplex or compound, marked by 
, extreme simplicity, great capacity per 
pamaeiy unit space required, unsurpassed accessi- 
. bility, automatic regulation, and high 
efficiency. 
A machine designed throughout for 
heavy service in out-of-the-way places 
with the minimum of attention. Capac- 
ng iy ity 16 to 500 cu. ft. per min. Pressures 
ng ‘ : 15 to roo lbs. Admirably adapted to the 
ng “| eb “4 small shop or foundry, or for portable 
ng ‘ service in yard or field. 
: They are small in dimensions, the 
ng : largest size occupying floor space only 
et a i | 5.%x6 ft., 7% ft. high. 





City of Philadelphia Pumping Station. 


The driving power required is 
from 5 to 65 H. P. and any ap- 
proved method of drive is applica- 
ble. Bearings are exceptionally 
large throughout, materials dis- 
posed for. maximum _ strength, 
ample lubrication provided. The 
machines, though smallin capacity, 
are as carefully designed and built 
as the most powerful Corliss type 
and -exemplify Ingersoll-Rand 
standards of endurance’ and 
economy. 


i 


Electric Driven ** Imperial’’ Type Eleven Compressor 


INGERSOLL-RAND CO. 


Chicago Philadelphia 11 Broadway, NEW YORK St. Louis El Paso 


Cleveland Houghton, [lich. Pittsburg Boston 
Birmingham San Francisco Butte Seattle Denver Los Angeles Salt Lake 
Montreal Vancouver Toronto Kenora Halifax Rossland, B. C. Mexico City 
Lima Valparaiso London Paris Berlin Johannesburg Melbourne 

















JUST OUT. 


OUR 


NEW PAMPHLET NO, 18-0. 


It gives full particulars regarding steel 
welding by the THERMIT PROCESS for 
such repairs as flaws in castings, broken 
locomotive frames, engine shafts, gear 
wheels, engine cylinders, machine frames, 
etc. 


THERMIT produces, without the aidtof 
outside power of any kind, liquid steel a a 
temperature of 5,400 degrees F. (twice the 
temperature of ordinary molten steel). 
This highly superheated liquid steel will 
melt and unite with any metal with which 
it may come in contact, forming a single 
homogeneous mass. It is this property of 
THERMIT STEEL that is taken advan- 
tage of in making the repairs mentioned 
above. 


Send for a copy of the book and learn 
more about this process. 


Goldschmidt Thermit Co. 


90 WEST ST., NEW YORK 
432-436 FOLSOM STREET, SAN FRANCISCO 
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‘ Graphoil” 


AIR COMPRESSOR 


Lubricators 


will feed a solution of Glycerine 
and Water, Soap Suds or Oil, 
WITH or WITHOUT 
Graphite. 


In ice production a solution of 
glycerine and water, together 
with graphite, prevents valves 
sticking and contamination of 


product. 


Comstock Engine Co., 


61 Clymer Street, Brooklyn, N. Y. 





V 
COMPRESSORS 


, ae 


Belt Driven, Class ‘‘BB.’’ 
Of Single, Duplex, and Two Stage types— 
Belt, Steam or Motor Driven. Designed for 
high efficiency and economy of operation. 


Our Illustrated Catalogue describes the machines in 
detail. Mailed free on request. 


Bury Compressor Company, 
>» ERIE, PA. 4 
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THE HOUSE OF QUALITY 


We sell everything pertaining to pneumatic and power 
Polishing Machinery and pneumatic Tools and supplies 
for granite polishers. 








We illustrate the finest quality Pneumatic Tool Hose 
manufactured. Send for our handsome illustrated cata- 
logue, containing ninety pages. It is free to all. 

a 
Harrison Supply Company 
NATHAN C. HARRISON, General Agent 
5 and 7 Dorchester Avenue Extension, Boston, Mass. 
ALL GOODS GUARANTEED. 
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Established 1896. 


(0 


A monthly magazine devoted to the useful applica- 


ions of compressed air. 








JULY, 1907. 
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THE ANTECOOLER, THE INTER- 
COOLER AND THE 
AFTERCOOLER 
By FRANK RICHARDS. 

These devices are unique among industrial 
apparatus in that they accomplish desirable re- 
sults, also of actual, computable commercial 
value, and yet cost nothing for their working. 
They consume no raw material and require not 


even lubrication. The water which flows 
through them, even when water is scarce, is 
still as usable as before for boiler feeding or 
any other purpose. 

The cost of these coolers in connection with 
air compression may be said to consist en- 
tirely of the fixed charges, the original cost of 
the apparatus employed and then the customary 


_ allowance for depreciation and maintenance. 


As to the maintenance, there is no wear or lia- 
bility of breakage; but there is some oxida- 
tion and some deposition of sediment and 
some clearing out occasionally required, the 
overhauling thus entailed comparing with the 
repairs and renewals required for the working 
and wearing parts of the compressor. 

The chief function of the cooler attached to 
an air compressor is the reduction of the vol- 
ume of air to be compressed, the reduction of 
volume entailing a direct proportional saving 
in the power required. A reduction of 5° Fahr. 
means a reduction of I per cent. in the power 
required to compress any given quantity or 
weight of air. There are also important inci- 
dental advantages, which will appear later. The 
air may be cooled before compression by means 
of an “antecooler”; between two stages of 
compression, by an “intercooler” ; or after com- 
pression, in which case the apparatus is called 
an “aftercooler.” 

The antecooler is regarded by many as a 
mere refinement in air compression; yet it 
works quite as cheaply as the intercooler and 
there are many cases in which it could be em- 
ployed with profit, especially in summer, and in 
all cases where very cold water is available. 

THE INTERCOOLER. 

The intercooler implies the compound or 
two-stage compressor, the two stages having 
the double purpose of avoiding high and dan- 
gerous temperatures and of saving power in the 
second compression on account of the con- 
siderable reduction of volume. The intercooler 
also, until very high pressures are reached, is 
apt to be regarded as an unprofitable refine- 
ment. The question of its utility is, however, 
not to be determined by opinion or prejudice. 
It should be approached in the same spirit as 
the question whether a given compressor 
should be a single-stage, a two-stage, a 20-inch, 
or a 24-inch machine, the ultimate question in 
either case being as to which is the best ma- 
chine for the purpose intended. 

The precise pressures which should be 
reached in two stages is an open question; 
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also the upper limit of single-stage compres- 
sion. In the plants employed in the tunnel 
work, now going on about New York, we gen- 
erally find two different systems, and two 
entirely separate and different sets of com- 
pressing apparatus, one for high and the other 
for low pressure, the former going up to 125 
pounds gauge, and the latter being expected 
to go no higher than 50 pounds. 
here referred to, the low-pressure compressors 
work most of the time at 20 to 30 pounds, but 
there are many compressors in different loca- 
tions where 50 pounds is the pressure to be 
constantly maintained, and then the value of 
two-stage compression may be worth looking 
into. 


COMPARATIVE COST. 


Suppose that we lave to deliver compressed 
air constantly at 50 pounds, gauge. taking in 
air at 60°, and compressing in a single cylinder. 
Take a 30-inch diameter cylinder at 400 feet 
piston speed. The free air capacity will be 
1,963 cubic feet per minute, the mean resist- 
ance for the compression stroke (adiabatic 
compression) will be 27.39 pounds per square 
inch, and the horse-power required will be 
234.67. 

Let us compare this with a system of two- 
stage compression, with an intercooler between 
the stages. The diameter of the first cylinder 
and the piston speed are the same as before, 
giving an equal free air capacity. We com- 
press in the first cylinder to 25 pounds, this 
pressure being fixed by the relative capacities 
of the first and the second cylinders and re- 
maining constant regardless of the final or de- 
livery pressure. The mean resistance, then, 
in the first cylinder (adiabatic compression) 
will be 17.01 pounds, and the horse-power will 
be 145.74. 

If the air thus compressed is then cooled 
to the original temperature, the pressure being 
maintained, the reduced volume will be in- 
versely as the increased absolute pressure, 
40 :15, or 8:3, and for the second cylinder 
the piston area ratio should be the same, which 
would make it 183g inches diameter. The 
mean effective resistance for the second com- 
pression, from 25 to 50 pounds, would be 
20.84 pounds, and the horse-power would be 
66.90, say 67, making the total horse-power 
145.74-+ 67 = 212.74, which is apparently a 
saving of 9 per cent. over the single-stage com- 
pression. As the intercooler would probably 
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not cool the air quite to the original tempera- 
ture, and as the friction of the mechanism as 
a whole would be slightly increased, the say- 
ing would probably be not more than 5 per 
cent. at the best, so that in compressing to 50 
pounds it is doubtful whether two-stage com- 
pression with intercooling would be profitable. 


WHEN THE TWO-STAGE SYSTEM IS PREFERABLE. 

The great majority of compressors in use 
work at higher pressures than this, say from 
75 to 90 pounds, gauge, this being the working 
pressure for rock drills, and for most of the 
air-operated tools of the shops. With the 
same cylinder data as before, 30 inches diam- 
eter and 400 feet piston speed, the mean ef- 
fective resistance in compressing adiabatically 
to 75 pounds single stage will be 35.23, and 
the horse-power 301.85. With two-stage com- 
pression, compressing in the first cylinder to 30 
pounds, the mean effective resistance for this 
compression will be 19.4 pounds, and the 
horse-power 166.3. For the second cylinder 
the diameter would be 17.32 inches, the mean 
effective resistance 34.56, and the horse-power 
98.7, making the total horse-power 265, or a 
little more than 12 per cent. less than for sin- 
gle-stage compression. Taken inversely, the 
power cost of single-stage over two-stage com- 
pression to 75 pounds, with perfect cooling, is 
nearly 14 per cent. 

To compress to 90 pounds, single stage, the 
mean effective resistance would be 39.18 
pounds, and the horse-power 335.71. Using 
the same two-stage cylinders as in the preced- 
ing case and compressing to 90 pounds, the 
work of the low-pressure cylinder would be 
the same as before, and the horse-power the 
same, 166.3. For the high-pressure cylinder, 
compressing from 30 to 90 pounds, the mean 
effective resistance would be 43.41 pounds, 
and the horse-power 123.97, making the total 
horse-power 290.27, or ‘nearly 14 per cent. 
below that for single compression, while in 
terms of the two-stage compression the excess 
of horse-power for the single stage would be 
more than 15% per cent. The gain here would 
seem to be beyond question. 


DRY AIR AND LUBRICATION. 


The intercooler does more than to reduce 
the horse-power required for a given com- 
pression and to secure safe and comfortable 
working temperatures. It does much to re- 
move what is in some cases the most serious 
objection to the employment of compressed 
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air. Dry air can not freeze up, and the inter- 
cooler helps to dry the aig. This drying of the 
air is the special function of the aftercooler. 
The dryness of air is always comparative. The 
air is at its highest pressure, when it leaves 
the compressor. If it can then also be re- 
duced to the lowest possible temperature its 
moisture-carrying capacity will be at a mini- 
mum. The.air will then be so wet that it will 
deposit moisture. The water should at this 
stage be given every chance to drop out, so 
that, when the pressure falls and the tempera- 
ture rises, the same air will remain dry air 
while in use. 

If the air is not cooled, and thus dried 
before it starts on its course through the pipes, 
it will begin dropping water as it goes along. 
In freezing weather in outdoor work, as in 
quarries, and especially in switch and signal 
work, the moisture will freeze and gradually 
choke the pipe, or some of the ice will be car- 
ried along to an elbow or to some depression 
and form a solid obstruction. When the moist- 
ure is not in excess in the air there can be no 
freezing up. In weather which is not freezing 
the moisture which is precipitated is the cause 
of “water hammer” and leaky joints. Air 
which has not been dried by cooling also inter- 
feres with lubrication. Oil and water will not 
mix, and when moisture condenses upon sur- 
faces requiring lubrication the oil can not get 
at those surfaces. 

Any device which thus works so cheaply and 
accomplishes so much of value, which treats 
its employer so generously, certainly deserves 
some appreciation and liberality of treatment 
in return. We may assume, of course, that the 
intercooler is sure of employment in two-stage 
compression and that two-stage compression 
will be more frequently employed as the econ- 
omy of it becomes better known, but the ante- 
cooler and the aftercooler are also deserving 
of consideration and should often be employed 
in situations where they are now unknown. 
Wherever either is employed the service it 
renders is so cheap that liberal dimensions, 
ample cooling surfaces should not be _ be- 
grudged it. 





A NEW COMPRESSED AIR 
HAMMER 
The cut, which we reproduce from The En- 
gineer, London, shows a hammer to be oper- 
ated by compressed air, built by C. & A. Mus- 
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ker, Limited, Liverpool, Eng. This hammer 
is built in sizes from 3 cwt. to 5 tons, and 
gives blows of the same energy and quality 
as when operated by steam. It is announced 
that the hammer is designed for pressures 
from 40 to 120 pounds, and this is accompanied 
by the rather questionable statement that 40 
pounds is to be preferred “as it is a well at- 
tested fact that the low pressure is more eco- 
nomical to produce, and is a more economical 
power-transmitting agent, added to which the 
trouble with pipe joints and leakage is min- 
imized.” 

The hammer is worked by the hand bar, the 
































NEW COMPRESSED AIR HAMMER. 


same as a steam hammer. Assuming the tup 
or ram to be at the top and the valve down, 
as shown, to strike a light blow the valve 
is moved upward only far enough to admit 
the air above the lower piston, the same move- 
ment of the valve allowing the air under the 
upper piston to be discharged through the 
middle part to the lower exhaust. 

To raise the tup the valve is lowered suffi- 
ciently to allow the air supply to enter the 
middle port, exhausting the air from above 
the piston in the lower cylinder through the 
lower port to the lower exhaust. The miter 
valve is opened by the exhausting of the air. 
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To give a heavy blow, the valve is moved 
upwards, allowing the air to go through the 
upper port under the miter valve, and to act 
upon the upper side of the upper piston and at 
the same time through the center of the valve 
to the lower port, and to act upon the top of 
the lower piston, the air thus acting on both 
pistons at the same time. 

For the upward stroke, the valve is re- 
versed; air pressure is admitted underneath 
the upper piston through the middle port, and 
the air above the two pistons is exhausted 
through the higher and lower ports respec- 
tively. 

The miter valve is for the purpose of using 
the air expansively, without wire-drawing, 
when striking heavy blows. It is arranged 
to be kept open by a curved bar resting against 
the tup until the latter descends about half 
stroke, when the lever is freed and the valve 
descends, cutting off the supply, the remainder 
of the stroke being driven by the expansion of 
the air. 

Economy in working results from both the 
using of the lower piston only for light blows 
and from the expansive use of the air when 
the upper piston with the larger area is used. 
A comparative test of air hammers was made 
by Sir William Armstrong, Whitworth & Co., 
Limited, with the result, as stated, that the 
Musker hammers used less than half the air 
required for the others. 





USELESS TWO-STAGE COM- 
PRESSION 


It is, we suppose, generally understood, at 
least by our readers, that there is no reason 
for two-stage compression of air except for 
the opportunity it provides for the cooling of 
the air between the stages and the reducing 
of its volume before the second compression. 
In this way the high temperatures, always ob- 
jectionable as to lubrication, and sometimes 
dangerous as causing ignition and explosion, 
are avoided, and the reduction of volume re- 
sults in a distinct saving of power. 

A recent British patent for an “Improved” 
Two-Stage Air Compressor—the inventor an 
Italian—is of interest chiefly as showing how 
completely the essential conditions of economi- 
cal—as well as safe—air compression can be 
ignored. In this compressor, shown in the 
sketch, there are two vertical open-ended air 
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cylinders, the larger one above. A single 
piston is provided with a large end fitting the 
upper cylinder and a small end fitting the 
smaller cylinder below, the piston of each cyl- 
inder being single acting. The piston is actu- 
ated by two rods attached at each end of the 
enlarged head of the piston and united by a 
yoke below. Starting from the position shown, 
the piston descends and the upper cylinder is 
filled with air, which enters by a central valve 
at the top. When the piston rises this air 
passes down through the middle of the piston 
into the smaller cylinder, the transfer into the 
smaller cylinder practically compressing the 
air. A valve in the piston closes and when the 
piston descends this charge of air is expelled, 
passing through a valve in the bottom of the 
cylinder. In the meantime the upper cylinder 
has been filled again, and so the operation goes 
on. There has been not the slightest provision 
for cooling the air all through the compres- 
sion. The compressed air now passes through 
the pipe coil in the water chamber surround- 
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USELESS TWO STAGE COMPRESSION. 


ing the cylinders and is then probably well 
cooled, but too late to have the good effect 
which should have been expected. 

It is claimed for this arrangement that cer- 
tain valves, packings, stuffing boxes, etc., are 
gotten rid of. If the compression had all been 
done in the upper cylinder with an inlet and 
an outlet valve in the top, how much simpler 
it would have been. In this case, besides the 
multiplication of parts, the two stuffing boxes, 
through which the vertical rods pass, should 
not be overlooked. 
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AIR OPERATED TRUCK FOR MAL- 
LEABLE IRON FURNACES 


The half-tone shows a charging truck in 
use in malleable iron foundries. 
The truck is connected to the air supply by 
a long suspended hose, which gives it room to 
travel back and forth in front of the furnaces 


successful 


AIR OPERATED TRUCK 


and to run in or out of them, as required. 
The truck is three-wheeled, the third wheel 
under the drivers’ seat, and the locomotive 
is accomplished by a Dake engine chain-con- 
nected to the wheels. The lifting of the an- 
nealing boxes is done by a vertical slide with 
projecting toes which go under the box, or a 
pile of boxes, lifting only high enough to clear 
the ground, and when the truck has carried 
the load to the point required letting it down 
again. There is an air cylinder of sufficient 
diameter, the piston of which operates the ver- 
tical slide for the lift. The capacity of the 
machine is 100 tons per day, and to operate it 
requires about 200 cubic feet of free air per 
minute at various pressures, according to the 
load. This truck may be another means of 
introducing the air compressor, and when it is 
in use then may come calls for pneumatic tools, 


then for a larger compressor, and so on. 


4499 


RATEAU’S NON-RETURN VALVE 


If one is dealing with a centrifugal fan 
drawing from the atmosphere and discharging 
into a reservoir in which the air is already 
under pressure, it is necessary to arrange 
between the delivery outlet of the fan and 
the reservojr a non-return valve which will 


FOR MALLEABLE IRON FURNACES. 


automatically close and prevent the air in the 
reservoir escaping when the pressure of the 
fan is insufficient. During the working of the 
fan, so long as the speed of rotation fails to 
reach a sufficient value, the fan produces a 











RATEAU’S NON-RETURN VALVE. 
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pressure too small to open the valve, and the 
output is nil. Under these conditions the elas- 
tic fluid acquires within the apparatus a pul- 
satory movement, flowing and returning alter- 
nately at periods of time which vary accord- 
ing to circumstances. This pulsatory action 
persists, and causes a loss of energy and con- 
siderable heating of the fluid to take place. 

To obviate this objection the device shown 
in the accompanying illustration has been pat- 
ented by Mons. A. Rateau, of 20, Rue d’Anjou, 
Paris. When the output of the fan falls to a 
value such that the pulsatory action can come 
into existence an escape orifice is opened. In 
the illustration A is a non-return valve ar- 
ranged on the conduit leading from the fan 
to the reservoir. B is the valve (in the ex- 
ample a double-beat balanced valve) which 
closes the escape pipe G during normal work- 
ing but which opens when the non-return valve 
A closes. This is brought about simply by the 
contact of the extremity of the stem D of the 
valve A with the extremity E of the stem of 
the valve B. As soon as the valve A is raised 
by the pressure of the gaseous current becom- 
ing sufficient, it allows the valve B to be acted 
on by the spring F, which closes it against 
its seat. 
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essential parts of this systein for pneumaticall ; 
handling ashes are a No. 7 Sturtevant elas 
haust fan direct-driven by a 40 H. P. motor. 
A 14-inch pipe connects the fan with the top 
of a “separator.” Leading into this separator 
are 8-inch wrought iron pipes, which extend to 
the ash pits under the grates, where openings 
are provided for allowing the ashes to pass 
into the pipes. On account of the expense 
which would have been necessary to place one 
ash-collector header through the row of ash 
pits, as in other installations, it was in this 
instance thought best to use more piping in 
the form of risers as shown in the drawing. 
The separator is mounted between two of the 
boilers, and at the rear, at such an elevation 
that a wagon may be driven under it and 
loaded with ashes from a track. The small 
headroom limited the capacity of this sepa- 
rator to 8,000 cubic feet, but for installations 
in power plants of more modern design it is 
proposed to place a concrete ash bunker just 
below the separator so that a large storage 
capacity may be had. 

When it is desired to empty the ash pits 
the exhaust fan is started, thus creating a 
vacuum of about one pound per square inch in 
the separator and the pipes connected with 
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PNEUMATIC ASH-CONVEYOR 
SYSTEM. 

In boiler plants the problem of handling 
ashes is solved in many ways more or less 
economical. A recent issue of the Electrical 
Review describes a system which is entirely 
new and original. At the Evanston (Tll.) plant 
of the North Shore Electric Company there is 
a pneumatic ash-conveyor system that has 
shown itself capable of disposing of ashes in a 
satisfactory and very economical way. The 


it. This vacuum rapidly draws the ashes that 
have accumulated around the openings in the 
ash pits into the pipes and through them to the 
separator, where, by means of a spray head 
and baffles they are wet down and discharged 
to the bottom of the separator hopper. Blast 
gates are provided in the lead from each ash 
pit so that if desired each pit may be cleaned 
individually. Due to the great difference in 
velocities of the air, which in the pipes con- 
necting with the ash pit and serving to carry 
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away the ashes is 18,000 feet per minute and 
in the separator but 500 feet per minute, there 
is no trouble from ashes passing the separator, 
and damaging the exhaust fan. It is also ob- 
served that the ashes travel through the center 
of the space in the pipes, rather than along 
the sides. This is due to the greater velocity 
of the air in the center where the friction is 
less and thus the pipe work is free from the 
wear that would ordinarily be expected. 

Before this system of handling ashes was 
installed at the North Shore plant it required 
four men ten hours a day to keep the ash pits 
clean. It was first necessary to go into the 
hole, shown in the drawing, in front of the 
boilers and shovel the ashes from their piling 
place back 12 feet to a point under the hole; 
then they had to be handled again and thrown 
on to the boiler-room floor where a third 
handling was necessary to load them for carry- 
ing out of doors. With the new ash-handling 
equipment one man does the work of the four 
in one-fifth of the time or two hours; thus, the 
economy of the installation, which only re- 
quires about 25 H. P. motor capacity during 
. such times as ashes are being removed, is 
made apparent. As ordinarily operated the 
ashes are removed at the rate of 300 pounds 
per minute and by varying the speed of the 
motor both ashes and clinkers may be handled 
in quantities up to 500 pounds per minute. 





A YELLING LIGHTHOUSE 

On the French coast there will soon be a 
lighthouse equipped with monster mouths and 
a compressed air device, which will enable it 
to shout, in tones of thunder, to ships on the 
horizon. The invention by Dr. Marage, an ear 
specialist of Paris, is not a phonograph or 
anything like it, but an exact imitation of the 
human throat and mouth, with an air pump 
for lungs. 

Teeth, lips, jawbones and all are imitated 
exactly. Dr. Marage’s small models, hardly 
appreciably larger than the normal human 
mouth, can be made to utter a faint whisper or 
give vent to an ear-splitting yell such as no 
man ever made. 

With a mouth six feet from corner to cor- 
ner, it is estimated that the ‘artificial voice 
could be understood from three to six miles 
away, according to weather conditions. Mouths 
of this size are to be placed beneath the lens 
of the new French lighthouse.—Exchange Un- 
identified. 
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DRILLING BOLT HOLES IN 


GREEN CONCRETE 

The drilling of bolt holes in partially green 
concrete is a tedious process, owing to the 
wedging of the drill. One contractor seems to 
have hit upon a simple method of drilling 
these holes and at the same time avoiding the 
delay caused by the wedging of the drill. He 
used a compressed air drill hung on the guides 
of a small pile driver frame, the drill occupy- 
ing the same position the hammer would oc- 
cupy in pile driving. The drill was suspended 
by a wire rope and raised or lowered by means 
of a hand windlass. One of the advantages 
of this arrangement was that a longer drill 
could be used than by the ordinary tripod ar- 
rangement. A small metal pipe was carried 
into the hole with the drill, and through it 
water was forced under heavy pressure, carry- 
ing off the chips and thus preventing wedging. 
Many of the holes were bored in partially 
green concrete to a depth of 6 feet or over— 
Engineering Contracting. 





Some idea of the immense driving force 
that can be attained by compressed air will 
be realized when it is stated that under a pres- 
sure of about 2,000 pounds, a shaft of air 
penetrating through an orifice—no larger than 
a tiny pin point—would instantly bore a hole 
through a 2-inch plank of solid oak. 

The above compressed air wonder has been 
started on its circuit of the pseudo-technical 
press, and we are likely to see it doing fre- 
quent duty as a column filler. Who first 
“stated” it is not known, nor is it known 
who has done the trick. 





THE FLOW OF AIR IN LONG 
TUBES, WITH SPECIAL REF- 
ERENCE TO PNEUMATIC 
DISPATCH 


By B. C. BATCHELLER. 
PART IV. 


Culley and Sabine’s Experiments. 

In a paper read before the Institution of 
Civil Engineers, London, Messrs. Culley and 
Sabine give the results of some experiments 
made with the small pneumatic tubes of the 
London post office, connecting central and 
branch offices. From the data obtained in these 





tSee Proceedings Institute Civil Engineers, London, 
Nov. 16, 1875; “Pneumatic Transmission of Telegrams.” 
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experiments it is possible to compute the co- 
efficient of friction. The tubes were of lead, 
0.1823 ft. inside diameter, slightly moist from 
condensation. The time of transit was ob- 
tained by dispatching a light felt carrier 
through the tube. The pressures were meas- 
ured by mercury manometers. From the data 
given in table D, p. 79, of Messrs. Culley and 
Sabine’s paper, the co-efficient of friction has 
been computed by the use of formula (35), and 
results tabulated below. The temperature of 
the air in the tube is not given for each ex- 


| Central Sta. 


Temperature of air in pressure 
pipe 20000 
Temperature of office from which 
ee Oeics ecasnescaeesessaes 
Temperature of air in vacuum 
DER Rbbhe bebe ks beseuuss66sa0san oss 


In computing the coefficient of fric 
in all cases to be 60° Fahrenheit. 
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periment and was evidently not measured. 
The paper states: “Some observations were 
made on the temperatures of different tubes, 
the results of which were very various. Gen- 
erally, however, the temperature of the air in 
issuing is lower than on entering a tube, but 
not to the exent corresponding with the ex- 
pansion. As an instance, the following obser- 
vations at different points of the Cannon street 
tube showed that the actual fall of temperature 
through the expansion is, from these causes, 
rendered comparatively little.” 
| Thames St. 
Deg. Cent. 


Cannon St. 


| 
| 
| Deg. Cent. 


Deg. Cent. 
| 


260.6 109.0 13,8 
179.7 15°.5 15°.5 
13°,3 120.7 | 13°,3 


| 


tion the temperature has been assumed 


CULLEY AND SABINE’S EXPERIMENTS, 


d=o.1823. PRESSURE. 
} Initial Final Time 
| Absolute Absolute of Coefficient Tube 
No. of Dist- Pressure Pressure Tran- Of Friction Mean Between 
Experi- ance Pounds Pounds sit f Carrier Central 
ment. Feet. Per Sq. Per Sq. Sec- Computed by! Velocity Station 
L Inch. Inch, onds (35) um and 
| P, Po t 
= = SS 2 —— - = 

1 | 6523 22.7 14.7 15 0.006133 31.56 Thames St. 

2 | 4923 21.2 14.7 173 0.007224 28.46 Mark Lane 

3 | 4227 22.83 14.7 121 0.006617 34.93 Fenchurch St. 

4 ; 4014 23.2 14.7 106 0.006126 37.78 Eastcheap 

5 | 3576 20.2 14.7 } 104 0.005960 34.38 Baltic Coffee House 

DORI. sinnnsso<cees 0.006412 
VACUUM. 

6 4523 14,7 22.7 145 0.006924 38.10 Thames St. 

7 4923 14.7 2 3 140 0.007188 35.16 Mark Lane 

8 4227 | 14.7 20.95 108 0.006460 39.14 Fenchurch St. 

9 4014 } 14.7 19.95 118 9.007374 34.02 Eastcheap. 

10 3867 14.7 19.95 108 0.006908 35,81 Gresham House 

11 2895 14,7 20.2 67 0.006683 43.21 Cornhill, 

12 2862 14.7 20.2 70 0.007550 40.90 Lloyds. 

13 2751 14.7 19.95 68 0.007607 40.46 Telegraph St. 

14 2424 14.7 20.2 54 0.007395 44.90 Founders Court, 

15 2331 14.7 19,2 54 0.006618 43,17 Ludgate Circus. 
woe | | rer 





Mean of all experiments—f = 0.006851. 


For a tube 0.1823 ft. diameter, Prof. Unwin’s 
formula gives 


f 0.002741 + = 0.007143 


10 X 01.823 





0.007071 


Arson’s Experiments. 

Prof. Unwin has compiled the results of sev- 
eral experiments on the flow of air in long 
pipes (to be found in the minutes of the pro- 
ceedings of the Institute of Civil Engineers, 
London), from which I will make some quo- 
tations : 
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“In the Cours d’Hydraulique of M. Phillips, 
page 300, there are given the results of some 
experiments on the flow of air, by M. Arson. 
The co-efficient of friction was found to vary 
sensibly with the velocity and M. Arson 
adopted the well-known expression 

a 

Vv 
for the co-efficient of friction, in which a and 
b are constants and v is the velocity of air 
in feet per second. Reducing M. Arson’s 
results to foot and pound units, the following 
values of a and b are obtained for cast-iron 
pipes : 


| 
| 
Dia. of pipe, | 


oe | 

Feet. a b For 100 feet per 
second. 
1.64 0.00129 0.00483 0.00484 
1.07 0.00972 0.00640 0 00650 
83 0.01525 0. 00704 0.00719 
"338 0.03604 0.00941 0.00977 
266 0.03790 0.00959 0.00997 
164 0.04518 0.01167 0.01212 








It will be seen that at velocities exceeding 
a 

20 or 30 feet per second the first term — in 
Vv 

the expression for f varies very greatly with 


the diameter of the pipe, as is known to be the 
case with water.” 

Interpolating in the above table, for a tube 
6% in. diameter (0.5104 ft.) a=0.0248 and 
b=0.0086; for a tube 8% in. diameter 
(0.6778 ft.) a=0.019 and b=0.0079. Using 
these values in the expression 


a 
f—=—+b 
v 
we have computed the following table for the 


purpose of comparison with the experiments 
made in Philadelphia: 





| 
Velocity feet | ¢ for d = 0.5104 





| 
| € or d =0.6778 
per second. a +b | a +b 
Vv ¢ Vv 
20 0.00984 | 0.00885 
30 0.00943 0.00853 
40 0.00922 0.00837 
50 0.00910 0.00828 
60 0.00901 0.00822 
70 6.00895 0.00817 
| 








These values of f are much greater than 
those obtained from my experiments, but the 
difference may be partly due to the rough sur- 
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face of the cast-iron pipes with which M. Ar- 
son’s experiments were made. There is less 
variation with the velocity than my results 
show. 

Stockalper’s Experiments. 

In 1879 M. Stockalper published a pamphlet 
at Geneva, in which he gives the results of ex- 
periments made at Saint Gothard’s tunnel on 
the flow of compressed air in long metallic 
conduits for the transmission of power. The 
experiments were made with two pipes, one 
20-c.m. (0.656-ft.) diameter, 4600 metres 
(15,092 ft.) long, partly of cast, partly of 
wrought iron, having joints made with flanges, 
bolts and rubber gaskets; the other 15-c.m. 
(0.492-ft.) diameter, 522 metres (1713 ft.) 
long, of wrought iron, having joints made in 
the same manner. 

The velocity of the air in the piper was com- 
puted from the revolutions of the compressor, 
the volumetric efficiency having been deter- 
mined by a previous experiment in filling a 
reservoir of 166.50 cubic metres capacity. The 
pressure in the pipes was measured with Bour- 
don gauges, on which 1/20 of an atmosphere 
could be read and a curve of corrections was 
made for each gauge by comparison with a 
manometer. The temperature of the air was 
measured by means of thermometers inserted 
into the pipe and corrections applied for the 
exterior pressure on the thermometers. 

M. Stockalper attempts to show that Darcy’s 
formula for the flow of water can be applied 
to the flow of air if the results be multiplied 
by the ratio of the densities of water and air, 
but it is obvious that such a formula, neglect- 
ing as it does, the work of expansion, can not 
give correct results. 

In the table on the next page Stockalper’s 
results have been reduced to English units and 
the value of the co-efficient f for each experi- 
ment computed. 

By the Unwin formula, for a pipe 0.656 ft. 
diameter— 


3 
f = 0.00274 1 + ————_——- ] = 0.00393 
10 X 0.656 
and for a pipe 0.492 ft. diameter— 
f = 0.00274 1 + —————_ ] = 0.00435 
10 X 0.492 


As the air flowed through the pipes, the 
temperature rose 9° C., by conduction of heat 
through the walls of the pipe, which would 
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| 


ue Initial Final Initial 
oo | Absolute Absolute 
3 & | Distance. Pressure. Pressure, - Feet per 
2k Feet. Pounds. Pounds Second. 
Es, Corrected. 
hota | L Py Po uy, 
1 54278 106.6 86.15 
2 54278 114.4 87.25 
3 54278 119°4 105 .36 
4 54278 116.1 109.44 
5 54278 114.1 
6 14467 116.1 
7 | 14467 119.4 
8 14467 114.4 
9 14467 119.4 
10 10982 102.9 
11 28776 112.5 
12 10982 107.7 
13 14520 113.9 
14 14520 108.3 





d= 0.980 feet, 


have the effect of reducing the value of f 
slightly. The results clearly show a reduction 
in the co-efficient as the diameter of the pipe 
increases, and with the larger pipe the co- 
efficient diminishes slightly as the velocity in- 
creases. These experiments seem to merit a 
good deal of confidence on account of the 
large scale on which they were made and the 
care that was taken to reduce the errors. 


Weisbach’s Experiments. 


Quoting again from Prof. Unwin’s paper: 

“The great influence of the diameter of the 
pipe on thé co-efficient of friction seems also 
to explain the differences between Stockalper’s 
results and those of Weisbach. Weisbach had 
given for the co-efficient of friction of air 
values ranging from 0.012 to 0.028, or values 
from four to seven times as great as 
obtained by M. Stockalper. Weisbach’s exper- 
ments were made in small tubes about 2 metres 
long, at velocities of 80 to 490 ft. per second, 
and therefore the results do not merit great 
confidence. Still, if the very small diameter 
of the tube is allowed for, they diverge much 
less from M. Stockalper’s results than they 
appear to do at first.” 

The following are some of Weisbach’s re- 
sults : 


those 


Diameter. f 
Feet. 
0.033 0.014 to 0.027 


0.047 
0.080 


0.012 to 0.026 


BORD cnccseseseese beens 0.013 to 0.023 
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Velocity. 
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EXPERIMENTS ON THE RESISTANCE OF THE PARIS AIR MAINS. 


Mean 


Velocity. Coefficient of 


Feet per Friction. Description 
Second. of the 
f Pipe Line. 


um 


0.00229 Entire Pipe Line, 
0.00316 “ “ “ 


0.0028 | «se “6 
0.00253 - o ee 
¢ se ‘ 





Rue de Charoune,. 
“& ‘ 


“ ‘ 





0.00344 " a a 
0.00395 = ais e 
0.00214 Fontaine; Sta, I 
0.00187 Charoune; Fontaine 
Fontaine; Sta, I 
14.58 0.00364 {Station I; 
16,18 0.00181 | Rue de Charoune, 
MOOD iiisacsensn 0.00288 


By the Unwin formula 
For d = 0.033 # = 0.0272 
d = 0.047 f# = 0.0199 


d = 0.080 f = 0.0128 


Riedler and Guthermuth’s Experiments. 


A most important series of experiments on 
the resistance of the Paris air mains was made 
by Professors Riedler and Gutermuth. They 
merit especial attention because of the large 
diameter and great length of the pipes. The 
volumetric efficiency of the air compressors 
was first determined and then the quantity of 
air delivered to the mains was computed from 
the number of revolutions of the compressors. 
lhe pressure was measured at several points 
along the mains. It was necessary to make 
corrections for leakage and for the resistance 
of draining traps, draining tanks and _ stop- 
valves. Prof. Unwin has reduced these experi- 
ments to English units and made the correc- 
tions.§ The table on page 4507 contains the re- 
sults of his computations. The diameter of the 
pipes was 30 c.m., or 0.98 ft. 


Siemen’s Experiments. 


Dr. W. Brix describes a series of experi- 
ments made by Dr. Siemens: Sufficient data 
is given to enable us to compute the co-effi- 
cients of friction, although they do not merit 
much confidence, for the experiments were not 
made with much precision. 


#°On the development and transmission of power.” 
Unwin; p. 219. 
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STOCKALPER’S EXPERIMENTS. 
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0.492 1713 2.669 
(0.656 15092 1.776 
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10.492 1713 1.776 
(0.656 15092 1.483 
III, 
0.492 1713 1.483 


The method of making the experiments was 
to maintain a constant pressure in a tank and 
allow the air to flow from the tank through 
an experimental tube, then through a gas 
meter into the atmosphere. The pressure was 
observed and the quantity of air flowing was 
measured by the meter. No temperatures are 
recorded. The tubes were of lead. 

The second table on page 4507 gives some of 
the results reduced to English units, with the 
values of f computed. 

These results are interesting because they 
show a remarkably uniform variation of the 
co-efficient with the velocities, made even more 
apparent by plotting them and drawing a curve 
as has been done in Fig. 17. The values of 
f are about one-third the value obtained from 
the Unwin formula, but the tube was ex- 
tremely small, so it is quite possible that the 


Mean Velocity, 
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32 11,852 11.090 531 0.00347 
14 11.090 10.582 540 0.00450 
30 9,207 8.741 531 0.00366 
.82 540 
58 8.217 7.725 531 0.00410 
34 7.725 7.503 540 0.00447 
Mean coefficient for 0.656 ft. pipe 0.00374. 
* S « @.:* «© 0.00449, 


formula does not give correct values in such 
an extreme case. 
Conclusions. 

After a careful study of the results of all 
these experiments, we seem to be justified in 
drawing three conclusions: First, the co-effi- 
cient of friction varies with the diameter of the 
tube; second, Prof. Unwin’s empirical for- 
mula expresses the relation of the co-efficient 
to the diameter of the tube as accurately as it 
can be stated until we have more experimental 
data; third, the co-efficient of friction prob- 
ably varies with the velocity of the air. 

The results of all the experiments are plotted 
in Fig. 18, and the curve of the Unwin formula 
is drawn with the same coodrdinate axes to 
show how closely the curve fits the experi- 
ments. The ordinates are values of f and the 
abscissa diameters of tubes. The Paris, Phila- 
delphia, Stockalper and Culley-Sabine experi- 


SIEMEN’S EXPERIMENTS. 


Initial Abso- Final Absolute pina] veoc 


No. of Experi- lute Pressures Pressures 


ments, Inches of Inches of 
Mercury. Mercury. 
16 36.22 29.86 
18 37.00 29.86 
20 37.79 29.86 
22 38 58 29.86 
24 39 37 29.86 
26 40 15 29.86 
28 40 94 29.86 
L=358.4 d=0,02146 


ity , Initial Ve- | Coefficient of 
Feet per locity Feet Per Priction 
Second ug Second . 

7 uy 
23 28 19.33 0.01543 
25.34 20.49 0.01498 
27.40 21.69 0.01440 
29.46 22.84 0.01387 
31.42 23.87 0.01345 
33.17 24.72 0.01322 
35.02 25.59 0.01292 
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ments lie most nearly on the curve, and they 
are probably the most reliable. Perhaps if all 
the results could be reduced to a common 
velocity they would lie more nearly on the 
curve. 

The value of f varies much less with the 
velocity of the air than with the diameter of 
the tube; therefore, experiments of a higher 
degree of precision are required to show the 
former relation. Besides my experiments in 
Philadelphia, the experiments of MM. Arson 
and Siemens clearly indicate such a relation. 
Stockalper’s results show a tendency in this 
direction, and it requires only a little stretch 
of the imagination to see the effect of velocity 
in the experiments with the Paris mains. Cul- 
ley and Sabine’s results do not throw much 
light on the subject, since they extend over 
such a limited range of velocities. No doubt 
all of these experiments would have shown a 
variation of the co-efficient with the velocities 
had the range of velocities been greater. 

The results are all plotted to the same scale 
in Fig. 19., with values of f for ordinates and 
velocities for abscissa, showing at a glance 
what each contributes. 

This is a fruitful field for research, and it 
is to be hoped that other investigators will 
give us more light on the subject. 


(The End.) 





LIQUID AIR IN METALURGY 

It is generally assumed that at very low tem- 
peratures metals become brittle and even fra- 
gile, and in numerous cases the breaking of 


steel rails in winter weather has been attrib- : 


uted to this cause. By the use of a bath of 
liquid air it has been found practicable to test 
various metals and alloys at temperatures as 
low as—180° C., and this has led to the discov- 
ery that while many steels have they tensile 
strength increased, their ductility lowered and 
their brittleness raised at low temperatures, 
this is not always the case. R. A. Hadfield, a 
well-known British metallurgist, has shown 
that a nickel manganese steel can be made 
which will be as tough, if not tougher, at—180° 
C. than it is at ordinary atmospheric tempera- 
tures, and this, too, without material change 
in tensile strength. Liquid air has also been 
used for quenching specimens after temper- 
ing, and some instructive information has been 
obtained about the process of hardening in this 
way. 
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THE PROPER INSTALLATION 
AND USE OF COMPRESSED 
AIR IN RAILWAY SHOPS 
AND MANUFACTURING 
ESTABLISHMENTS* 

By W. P. PRESSINGER. 


During the last five years much progress has 
been made toward the standardizing of opera- 
tions with air tools, hitherto accomplished by 
different means in different shops; also, we 
are witnessing the realization of prophecies re- 
garding the extension and wide-spread use of 
air-power which seemed wildly extravagant 
when they were made. From the air-brake 
pump to the Corliss compressor is a wide 
reach, yet many have seen their air-power 
plant develop from one to the other during 
the past ten years. 

I shall merely mention in passing the famil- 
iar applications of the air hammer for chip- 
ping, riveting, scaling, or any service demand- 
ing a rapid, hard, percussive blow; the air 
motor for drilling, reaming, flue rolling, turn- 
ing car journals, or any kind of work requir- 
ing rotative power; the air hoist, either in the 
form of a motor or a straight-lift cylinder and 
piston. Likewise may be mentioned the pneu- 
matic jack, the sand blast, the stay-bolt nipper, 
the paint burner and the paint sprayer, the 
air-cleaning nozzle and numerous other spe- 
cial uses devised for this readiest of powers. 

The application of compressed air for rais- 
ing water from bored wells represents a stead- 
ily widening field in which compressed air has 
no rival. Especially is this form of com- 
pressed-air usefulness coming into more gen- 
eral service with railroads; not only does the 
air lift yield more water with less power ex- 
penditure, but the possibility of producing com- 
pressed air at one power plant and conveying 
it without appreciable loss to as many pump- 
ing points as desired, entirely eliminates the 
cost and maintenance of the separate pump- 
ing plant at the well. 

Electricity is the desirable long-distance 
transmitting agent, and as such is employed 
to a wide extent in utilizing distant water 
powers for compressing air at the operating 
point for driving drills, hoists, pumps, ete. 
Similarly in industrial plants of large area, 
motor-driven compressors may be found dis- 


*Abstracted from 


Proceedings of Central Railway 
lub. 
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tributed at points of chief consumption, the 
transmission of the electric current being pref- 
erable to the initial cost, inspection and main- 
tenance of long-distance air mains. Many 
main power plants have large compressors 
motor driven when conditions favor this form 
of drive. 

Therefore, in its own unique field, by reason 
of properties peculiarly its own, compressed 
air remains in undisputed possession. 

Forcing recognition in the beginning by rea- 
son of their wonderful labor economies, air 
tools have gained an established place, not 
originally conceded, partly because of the 
great strides accomplished toward higher ef- 
ficiency in the selection and installation of 
compressed-air plants. 

It is natural to expect that larger compress- 
ing units would produce compressed air with 
less relative expenditure of power, since the 
opportunity exists for refinements of design 
and construction not possible in the smaller 
compressors. But so great has been the de- 
mand for a reduction in the cost of compressed 
air production that contemporary compressors 
in all sizes are vastly superior to the earlier 
patterns in use when air tools were first in- 
troduced. This has been accomplished through 
an intelligent appreciation by the builders of 
air-compressing machinery of the more ar- 
duous service which compressors undergo, to 
which they have responded by designing ma- 
chines adequate in weight, strength, bearing 
surfaces, valve areas and automatic regulation, 
to the severer conditions. Users of compressed 
air in the selection of their compressors have 
contributed an influence equally beneficial by 
exercising a discriminating knowledge and 
judgment (expensively obtained in the school 
of experience) which they did not possess 
when compressors first supplanted air-brake 
pumps. 

An evil to which not overscrupulous com- 
pressor builders have contributed is the over- 
rating of compressor capacities. As is well 
known, compressors are rated according to 
their piston displacement, this being the cylin- 
der area multiplied by the piston’speed. From 
this result deductions due to clearance losses 
and heat expansion must be made to arrive at 
the actual volume of air delivered. These 
losses necessarily vary according to the style 
of the machine. emphasizing the inevitable con- 
clusion that greater initial investment pays a 
handsomer dividend. 
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Beyond an arbitrary limit, however, com- 
pressor ratings at high speeds mean nothing 
but deception, since greater displacement than 
the air valve area permits is not possible, even 
if structural strength and bearing surfaces are 
adequate, which they rarely are. Experienced 
compressor users realize thoroughly the de- 
sirability of providing machines of size suffi- 
cient to deliver the requisite yield at moderate 
working speed, reducing cost of maintenance 
and greatly prolonging the life of the machine. 

But while these recent prosperous times 
have enabled a great betterment of compressor 
equipment, there is much yet to be accom- 
plished. There still remain air-brake pumps 
in use supplying shop requirements, and plants 
with compressors inadequate or obsolete, or 
both, are still altogether too numerous. An 
investigation applied to individual conditions 
would develop results so surprising as to over- 
come all ordinary objections to the increased 
investment, and instances where compressors 
have been shown to earn their cost within one 
to two years after installation are by no means 
rare. 

For railroad shops and industrial establish- 
ments the steam-driven compressor is, of 
course, most generally employed, though many 
more motor-driven compressors are used than 
formerly, conditions being favorable. The de- 
mand is steadily growing for compressors of 
moderate capacity for use where steam to 
drive them is not available. Motor-driven 
compressors meet this requirement if electrical 
current is obtainable and gasoline engine 
driven compressors where neither steam nor 
electricity may be had. Such machines are 
highly useful for maintenance of way and 
bridge construction and for repairs at junction 
points. The necessity of testing the air-brake 
equipment of cars received from other lines 
has also created a considerable demand for 
self-contained gasoline driven compressors 
with engine and compressor mounted upon 
one bed, the engine driving the compressor 
by gear or silent chain. 

Compressors up to 200 cubic feet per min- 
ute capacity for a terminal air pressure of 
100 pounds per square inch are usually of the 
single-cylinder type, double acting. Above 200 
cubic feet per minute two-stage compressors 
show an economy that should not be disre- 
garded. Formerly duplex compressors having 
two simple compressing cylinders were com- 
mon, but except for low-air pressures, which 
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do not warrant compounding, these have been 
superseded by the two-stage type. 

The power saving effected through two- 
stage compression is illustrated in the sub- 
joined table showing the horse-power re- 
quired to compress 100 cubic feet of free air 
per minute from atmospheric pressure to the 
various pressures stated: 


Gauge One-stage Gauge Two-stage 
Pressure Compression Pressure Compression 
Pounds Dene. Pounds | AB ial Eek 
10 3.60 60 11.70 
15 5.03 80 13.70 
20 6.28 100 15.40 
25 7.42 200 21.20 
30 8.47 300 24.50 
35 9.42 400 27.7 
40 10.30 500 20.75 
45 II.14 600 31.70 
50 11.90 700 33.50 
55 12.67 800 34.90 
60 13.41 goo 36.30 
70 14.72 1000 37.80 
80 15.04 1200 39.70 
90 17.00 1600 43.00 
100 18.15 2000 45.50 


The above table does not take into consider- 
ation jacket-cooling or friction of machine. 
Initial temperature of air at beginning of each 
compression is 60 degrees. 

Steam cylinders are compounded generally 
when the steam pressure at throttle is suffi- 
cient to warrant. The limit of capacity at 
which the Corliss steam end should supplant 
the slide valve varies according to the appro- 
priation available and the cost of fuel. Cor- 
liss compressors of 1,500 and 2,000 cubic feet 
per minute capacity are much more frequently 
installed than formerly. 

After determining the important element of 
compressor selection, much can be accom- 
plished in the direction of intelligent installa- 
tion. Proper compressor location, a_ well- 
planned air-pipe system of adequate propor- 
tions, appropriate size and location of air re- 
ceivers, provision for moisture drainage, sys- 
tematic inspection to locate and stop air leak- 
age, air hose of good quality, tight, quick- 
acting couplings, are all features which con- 
tribute to ultimate efficiency. 

Since the atmosphere that we breathe is 
free, its value when compressed, represented 
by the cost of maintenance of plant and power 
expended in compressing it, is too lightly -re- 
garded, with the result that it becomes a fa- 
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vorite means of blowing dust from machines, 
work benches and garments, and a plaything 
in the hands of the mischievous, frequently 
with dangerous and sometimes with fatal re- 
sults. For cleaning armatures and delicate 
machinery compressed air is often an indis- 
pensable agent, but strict orders and severe 
penalties should prevent its indiscriminate and 
unauthorized waste. 

Trouble from the presence of moisture in 
compressed air is now infrequent, and is read- 
ily avoided by effectual cooling after compres- 
sion, similar to the treatment provided for 
switch and signal installations. 

Dirt and grit in compressed air clogs the 
necessarily delicate working parts of pneuma- 
tic tools and the inevitable excessive wear on 
valves and other parts causes rapid depreca- 
tion in value and power. To avoid this it is 
desirable to screen or filter the air at the com- 
pressor intake, but care must be observed not 
to have the screen of too fine a mesh or the 
air supply will become partially throttled. Oc- 
casional instances have occurred where com- 
pressor capacity has been markedly curtailed 
from this cause. As most of the air tools now 
sold are also provided with individual strain- 
ers, trouble from dirt in the tools is not fre- 
quent. These strainers also must be kept clean 
or the tool will appear to have lost its power. 

The lubrication of compressors and pneuma- 
tic tools is a feature deserving careful atten- 
tion. A too frequent mistake is made by using 
in air cylinders of compressors oil intended for 
steam cylinders. Such oil is of low flash point, 
whereas, the power lubrication of air cylin- 
ders demands a light oil of high-flash point 
and of very best quality. Oil of poor grade 
and low-flash point becomes vaporized in air 
cylinders and is discharged with the air with- 
out effecting lubrication. 

Oil should be fed to air cylinders slowly and 
sparingly, as too much oil will clog the air 
valves, causing them to stick and give trouble. 
Air valves should be examined and cleaned at 
intervals by washing in kerosene or naphtha. 
When this is done the valves should be re- 
moved from the compressor. Engineers have 
been known to introduce kerosene through the 
air-inlet pipe, an effective method of cleansing 
dirty valves, but sometimes equally effective 
in producing an explosion, since the oil forms 
a fine spray or mist which, when compressed 
with the air, produces a condition similar to 
that in the cylinder of an oil engine. 








4512 


The plan of feeding soap suds into the air 
cylinder through the lubricator is excellent for 
keeping valves clean, but when this is done oil 
should be fed through afterward to prevent 
rust. 

The lubrication of pneumatic tools is of 
equal importance. One cannot do better than 
obtain and use one of the several brands of oil 
furnished by pneumatic tool makers who have 
made a special study of the requirements. 
Such oil is necessarily light, and under no cir- 
cumstances should a heavy oil be used, as the 
cooling effect of the expanding air would cause 
it to clog the tool parts and prevent the free 
movement of the parts. 

Pneumatic hammers should be carefully 
cleaned after using and kept submerged in a 
tank of oil when not in service. An excellent 
device for effectively lubricating pneumatic 
tools is an automatic oiler inserted in the 
supply hose about twenty inches from the tool, 
with oil-proof hose between oiler and _ tool, 
which, operating on the principle of an ato- 
mizer, enables the flow of the lubricant to be 
regulated to a nicety. 

Unlike electricity, compressed air has worked 
out its own destiny in the hands of practical 
men, unaided by special technical courses at 
institutions of learning, and the results accom- 
plished, as represented by the important posi- 
tion it now occupies, are the final word in be- 
half of this highly useful power. 





POWDER IN BLASTING 


Powder is an important item of expense in 
a mine, and much of it is generally wasted. 
Lack of facilities or wilful neglect in thawing 
frozen powder cause the inefficiency of much 
that is used. When frozen its rock-breaking 
force is much diminished, and it is vastly more 
dangerous to handle. Miners will often take a 
stick of giant powder frozen as hard as a 
rock and break it in two with their hands. 
It can be safely thawed by placing in tubes and 
standing in water heated to the right tempera- 
ture. If there is no other means of thawing 
it handy, sit on it a bit. 

Don’t use too much powder in charging. 
Holes are often charged to the collar; a good 
miner, one who breaks the most rock, will 
charge his holes only about one-half, and a 
hole thus loaded will “break” as well and with 
much less gas than when loaded to the collar. 
The gases generated by the powder are rightly 
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dreaded by the miners, and this excessive gen- 
eration of gas is about the only additional 
result obtained by ramming a hole full of pow- 
der, or, as is common, by tamping it with 
powder. 

There is some question whether the primer 
should be put in first in the bottom, in the 
middle, last, or where. It is really imma- 
terial, for it will explode the powder as well 
in the bottom as in the middle. It might be 
possibly safer to put in the primer last, as 
it would not then be subject to so much tamp- 
ing, but with an inferior quality of fuse, there 
might be less chance of a “burnt hole” if it 
were put in the bottom. 
misfire, it is 


In wet holes, to avoid 
best, even after having well 
greased the primer, to put it in last. 

If a stick of powder is more than is needed, 
it should be cut in two with a knife, not 
broken. While the use of too long a fuse is 
not to be especially censured, the excessive 
use of powder, besides being wasteful, is the 
cause of many a “powder headache,” and has 
caused more serious consequences, due to the 
gases thus generated, where there is a poor 
circulation of air. 





TOUGHER THAN ELECTRIC 
DRILLS 


Electric drills will be used in the develop- 
ment of the West Hecla group at Burke, Idaho. 
The machinery has been ordered. The power 
will be furnished by the Washington Water 
Power Company, a line being run from the 
station at the Hecla mine.—Mining Review. 

The drills here referred to are as different 
as possible from electric drills, being in fact 
Electric Air drills. The first one, already suc- 
cessfully at work, was sent forward by ex- 
press and on the way was dumped into the 
river. The motor was thoroughly water- 
soaked and filled with coarse white sand, a 
lot of water got into the air cylinders and one 
or two small parts had to be replaced. The 
report from the mine was that “after drying 
out the motor we took it up to the mine, and 
upon connecting it found that it started off 
without a hitch.” 

When speaking of these drills, it is quite 
important to remember the air, which is the 
only actuating agent in the drill itself and en- 
tirely transforms it from the discredited elec- 
tric drill. 
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THE “SAND HOGS” 


The following interesting story from a Phil- 
adelphia daily contains a variety of informa- 
tion, some of which our readers will accept 
as familiar, while other portions will be news 
to them: 

“Men engaged in caisson work are veritable 
human soda water fountains,’ remarked the 
contractor. 

Yet a pressure of thirty 
square inch is not the limit. 
fifty pounds is often applied. 
bition does not even end there. 


pounds to the 
A pressure of 
Industrial am- 

It is proposed 
to test man’s resistance to a pressure of 100 
pounds to determine the feasibility of an at- 
tempt to tunnel beneath ocean waters. 

Every man who sticks to the work, a con- 
tractor says, is broken down sooner or later. 
Many of the deaths are attributed in the phy- 
sicians’ reports to other diseases, but it was 
the compressed air, doubtless, that aggravated, 
perhaps caused, the diseases. Although it is 
not a matter of common knowledge, this great 
danger of working in compressed air is well 
known to the “sand hogs” themselves. It 
doesn’t alarm them. 

“Why do they stay in the business?” 
asked. 


was 


“The money is what holds them,” he ex- 
plained. “A day laborer usually makes $1.50 
to $1.75 a day. These caisson workers, who 
are fitted only for laboring jobs, get $3 to $4 
a day, according to the amount of pressure 
they work in.” 

But it is not entirely the danger which de- 
termines the “sand hogs’”’ wages. Mr. Hol- 
lingsworth avers that of fully as great consid- 
eration is the fact that a “sand hog” does twice 
as much work as an outside laborer—the com- 
pressed air in his system makes him feel so 
strong that he cannot work slowly. 

Eighteen “sand hogs” are employed on the 
Rapid Transit Company’s caisson. Six work 
at a time, and the day is divided into three 
eight-hour shifts. For eight hours, excepting 
a half hour for lunch, a workman breathes 
only air which is forced into his lungs at a 
pressure of ten to tifty—usually about thirty— 
pounds to the square inch. 

Of the 20,000 men employed in the work in 
various parts of the country, only about 5000 
are professional “sand that the 
ranks must be recruited constantly from green 
hands. An applicant is carefully examined by 


hogs,” so 
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a physician, and if he has weak heart or 
lungs, or suffers from any chronic ailment, he 
is-rejected. Those accepted enter the caisson 
at their own risk. Despite careful examina- 
tion, a constitutional defect undiscovered by 
the physician often results in death. 

To avoid laying the foundation of its pro- 
posed coaling station on quicksand, the Phila- 
delphia Rapid Transit Company was com- 
pelled to sink two caissons down to rock bot- 
tom, forty feet below the surface of the ground 
and twenty-five feet below the bed of the Dela- 
ware. Upon them concrete corner foundations 
will be built. A box the dimensions ‘of the 
foundation—in this case 22 by 32 feet—is built 
of Georgia pine planks laid over one another 
to a thickness of two and one-half feet, and 
made watertight by caulking. The height of 
the box is eight feet. Inverted, the box is 
sunk to the bottom. From two circular holes 
in its roof iron stacks rise upward. In the box 
all is airtight, and would be dark but for the 
electric lights provided. 

As the hole sinks deeper in the sand of the 
river bed sections are added to the stacks, and 
the caisson box continues going lower as the 
excavation progresses. At a depth of thirty 
to forty feet the operations are. most interest- 
ing, because then the battle between com- 
pressed air and river pressure—with human 
beings between the two forces—is at its height. 
Air is compressed in an engine house nearby 
and fed to the caisson through the two stacks. 
One stack is for freight, the other for pas- 
sengers. 

Calculating always on twice as much air 
pressure as the head of water—this to keep 
the water back while “sand hogs” burrow 
deeper into the ground—one who now enters 
that hole is subjected to thirty pounds of air 
pressure to the square inch of his body. 

You climb a ladder to the top of the passen- 
ger stack, and the operative pulls a heavy lid 
up to let you in. You find yourself on a plat- 
form; the lid is closed over you. Two little 
candles flicker away at your feet to aid your 
courage. This, the guide tells you, is the criti- 
cal stage—it is here that you are to be charged 
with compressed air. A valve is opened in the 
platform beneath you, and “siz-z-z” the air 
comes up and gradually envelops you. It con- 
denses the other air to a fog. A roaring, like 
that of distant waters, is in your ears; then 
total deafness; then a feeling as though your 
jaws were locking and your throat drying to 
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crisp—which is overcome as soon as you suc- 
ceed in swallowing—and then you feel all 
right—if you have not already collapsed. 

It took three minutes to charge you; it 
seemed fully three hours. This had to be done 
gradually, or you could not have stood it with 
all your good constitution. 

A lid is raised from the compartment under 
you; you descend a ladder to the sand bottom 
where six men are digging and shoveling away 
with a merry will. You are told that this 
quicksand would swallow you in a half hour 
but for the compressed air, which hardens it 
so that it can be worked in. 

Returning, you must wait in that upper 
chamber until the compressed air is gradually 
drawn from you—an operation much slower 
than that of charging you. What if one should 
come immediately into the outer air? The 
“bends.” 

Dr. Hill and Professor MacLeod, two New 
York experts, believe it will prove practicable 
to go 200 feet below water level, and to use 
air pressure of more than 100 pounds to the 
square inch, if picked men are employed and 
if two hours are devoted to the liberating 
stage. 

He who succumbs to heart failure usually 
drops dead in the caisson. Gruesome spectacle 
for his fellow-workers, yes; but they think of 
that $3 a day and keep on working. Sometimes 
it is only paralysis, and this may possibly be 
cured by “frying out” the victim—that is, by 
placing him in almost boiling water for an 
hour or two. 





USES OF COMPRESSED AIR IN A 
SHIPYARD 


Mr. James L. Twaddell, speaking before the 
Northeast Institution of Engineers and Ship- 
builders, mentioned some of the incidental and 
unfamiliar uses of compressed air, as follows: 

We have had a compressed air wood deck 
caulking machine, and we are now caulking 
a ship’s teak deck with it, and it is doing excel- 
lent work. As compared with the ordinary 
style of hand caulking, we find—to put the 
case very fairly indeed—that in the hands of 
one man it does the work of four easily, but 
in many cases we have had far more than that 
out of it. In regard to the wood deck planing 
machine, that also emanated from our works. 
and it is a complete success. It is a much 


better machine than the electrical one, and the 
exhaust air clears its own track by blowing 
away the chips from the deck. As compared 
with handwork, there is no comparison at all. 
With the pneumatic machine you get a surface 
almost like that of a billiard table, whereas 
you get no regularity with hand-planing unless 
you go over it many times. 

We have used pneumatic tools for dis- 
tributing ground cork on the surfaces of war 
vessels, and also in covering the cork surfaces 
with paint, which takes a very great deal of 
hand labor when done with the brush. By dis- 
tributing it with the compressed air the paint 
is put right into the rough surface with one 
coat, and the compressed air device does not 
use any more paint. It is a simple contriy- 
ance, something like an ejector. 

We have found in many instances that com- 
pressed air can be used instead of steam. For 
instance, we have had lying at our finishing 
jetty a vessel with auxiliary machinery on 
board, but no steam near. We have applied 
the pneumatic power to auxiliary pumps, sim- 
ply coupling up the compressed air and using 
it instead of steam. By this means we have 
also run an electrical plant all night. I men- 
tion this only to show the various uses that 
compressed air can be put to. In fact, the 
more I see of its usefulness the more I am 
surprised it has been so long in coming, and 
that so few have taken it up now it has come. 
I consider the adoption of pneumatic plant in 
shipbuilding yards one of the finest things that 
has happened during the last ten or fifteen 
years in shipbuilding. It is a matter of such 
wide interest that people have only got to see 
it to be convinced of its utility. 





COMPRESSED AIR IN IRON 
FOUNDRY 

Compressed air is now used in the large iron 
foundry at the Schenectady works of. the Gen- 
eral Electric Company for almost every opera- 
tion connected with the making of a finished 
casting. Although the machinery in the other 
adjacent shops is operated entirely by elec- 
tricity, in the iron foundry, where the opera- 
tions are scattered and intermittent, com- 
pressed air was found to be advantageous for 
small power services. The air is supplied at 
80 lbs. pressure by a number of electric motor- 
driven compressors of different capacities. 
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COMPRESSED AIR TO MAKE 
SHIPS SAFE 


A writer in a recent issue of the Scientific 
American offers an important suggestion con- 
cerning the saving of ships by the use of air, 
arguing that provision should be made for it 
in the design and construction of steel vessels 
generally. No radical changes and no heavy 
outlays would be involved. He writes: 

“T would suggest, in the first place, that the 
main deck or first deck above the load water- 
line of every passenger steamship, battleship, 
and cruiser should be built airtight, and of 
sufficient strength to sustain a pressure of air 
below that deck that would keep the vessel 
afloat, even if the bottom were perforated in 
every compartment. That would mean, of 
course, that the deck would have to be so 
built that every opening could be hermetically 
sealed, so to speak, and in the shortest possible 
time. Each compartment should be separate 
and independent of the other. Each of the 
compartments should have an airlock, on the 
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same principle as those used in the construc- 
tion of the North and East River tunnels in 
New York City. A gang of locomotive air- 
brake pumps should be installed above the 
safety deck, operated by gasoline motors, so 
that they would be wholly independent of the 
ship’s power—of sufficient capacity to fill any 
one or all the compartments with air within 
a short space of time. 
and safe access could be obtained to any com- 
partment, and repairs made to the damaged 
part of the vessel. Further, each one of the 
compartments should be supplied with an elec- 
tric light system and a telephone system, con- 
trolled and operated from a central point. A 
vessel equipped in this manner would be prac- 
tically unsinkable, unless broken in two or the 
plates strained in every part of the ship so 
that the air pressure could not be maintained; 
and even in the former case, if each half of the 
vessel had its full complement of air pumps 
and other appliances, the two halves could be 
kept afloat independently, but, of course, the 
propelling power would be available only in 
one portion. The additional expense entailed 
by this mode of construction would be com- 
paratively small. 

“Take the case of the Allan steamship 
Bavarian, recently floated in the St. Lawrence 
River by means of pneumatic pressure. The 
cost of the vessel was over $1,000,000. She was 
sold by the underwriters, I understand, for 
about $30,000. That amount, I estimate, would 
fully cover the cost of installing the appli- 
ances I have suggested herein; but assuming 
it would be $100,000, it would be well worth 
expending to insure the safety of a vessel of 
that class. No vessel, large or small, that 
traverses the ocean is immune from danger by 
striking derelicts, icebergs, collision with other 
vessels, or running aground in foggy weather 
or in heavy snowstorms, when lights are ob- 
scured and the reckoning can not be ascer- 
tained, in approaching a dangerous coast. 

“Provision should also be made for the in- 
stallation of check valves, relief valves, and air 
gauges both inside and outside of each com- 
partment, in order that persons working under 
air pressure could regulate the supply of air 
as circumstances might require. It would ap- 
pear to me that sliding doors should be used, 
instead of swinging doors, in all partitions 
below the airtight deck, and that these doors 
should be kept closed except when not actu- 
ally in use, and that horizontal sliding doors 


By these means, easy 








4516 


should be used to close apertures or hatches 
in the safety deck. A system of indicators 
might be installed in the central telephone and 
electric light switchboard room which would 
show, at all times, the position of the vertical 
and horizontal doors in each compartment; 
that is, whether they were open or closed. I 
have not gone into any calculations with regard 
to the air pressure that would require to be 
developed, but I would estimate, roughly, that 
it would be very much below 30 pounds to the 
square inch.” 

The writer evidently is not fully informed, 
and does not claim to be, as to the details 
of modern marine construction or of general 
engineering practice. The suggestion as to the 
employment of air-brake pumps is, of course, 
absurd. There are gasoline-operated single- 
stage air compressors which would be very 
suitable for this service. They would not be 
bulky or costly, would be always ready and 
would work with reasonable economy. 

It will be remembered that the January, 1907, 
issue of ComMprEssED AiR contained a graphic 
description of the raising of the Bavarian, 
above referred to. 





COMPRESSED AIR FOR REFRIG- 


ERATION.. 

Mr. Sydney F. Walker, Bloomfield Crescent, 
Bath, England, contributes to The Engineer- 
ing and Mining Journal an interesting and val- 
uable article upon the “Mechanical Production 
of Low Temperatures,” discussing the prin- 
ciples of refrigerating processes which may be 
used for cooling deep workings and in shaft 
sinking by freezing. 

The use of the freezing process, he says, for 
sinking shafts is steadily increasing, and the 
problem of the increased heat at the con- 
tinually increasing depths to which both coal 
and metalliferous mines are being sunk is 
gradually rendering the problem of the me- 
chanical production of low temperatures of 
increasing interest. Refrigeration and _ the 
artificial production of ice have been in vogue 
for about twenty-five years. Broadly stated, 
the mechanical production of low tempera- 
tures is dependent upon the ability to convert 
certain substances from the gaseous to the liq- 
uid state, and their return to the gaseous 
state, by the abstraction of heat from the sub- 
stances to be cooled. The process consists 
practically in abstracting the heat from the 
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substance that is to be cooled, and transport- 
ing it to the cooling water of the condensing 
plant. 

There are three substances now employed 
that can be converted from the gaseous to the 
liquid state, and vice versa, with comparative 
ease, viz., ammonia, 
phurous acid. 
ployed. 


carbonic acid and sul- 
Other substances have been em- 
Ether, for instance, was employed 
somewhat largely in the early days of mechani- 
cal refrigeration, and is still to a certain ex- 
tent in India, owing principally to the very low 
pressures required. Compressed air has also 
been employed, and is still to a certain limited 
extent, but compressed air is very much less 
efficient than either of the other refrigerants 
named, mainly because, owing to the large 
power required, no attempt is made to liquefy 
it. It is merely compressed to a certain pres- 
sure, cooled, dried, and allowed to expand. 

Probably compressed air will be found to be 
the readiest agent for dealing with the high 
temperatures met with at great depths in 
mines, since the whole apparatus can be in- 
stalled underground, and run by an electric 
motor. 

In view of the possibility of compressed air 
being used for lowering the temperature in 
the workings of deep mines, or for similar pur- 
poses about a mine, it may be useful to shortly 
describe the apparatus. It consists of the usual 
air-compressing cylinder, with its reciprocat- 
ing piston, and an expanding cylinder, which 
also has a reciprocating piston, the two pis- 
tons being connected to the same crank shaft, 
their cranks being usually 90 deg. apart. 

Cooling and drying apparatus of various 
forms completes the plant. One form consists 
of a cylinder, nearly filled with glass marbles. 
A fine spray of water is delivered to the top 
of the mass of marbles, and gradually trickles 
down over them, passing through the inter- 
stices between them, and the air to be cooled 
enters the cylinders at the bottom, passing up 
over the surfaces of the marbles, meeting the 
spray of water, and being cooled and deposit- 
ing its moisture. 

From the cooling ‘cylinder, the air passes 
into the expanding cylinder, where it works 
the reciprocating piston, the work performed 
upon this piston going to assist the work of 
the engine or motor driving the compressor, 
the motor thus having only to supply the dif- 
ference between the two. 

In the expanding cylinder the air is cooled 
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to whatever temperature may be desired. It 
is claimed by makers that it is cooled to as 
much as 100 deg. below the freezing point. 
From the expanding cylinder, the cooled and 
expanded air is driven into the chamber or 
other place to be cooled, and in regular cold- 
storage work is usually drawn off again by 
means of a duct, provided for the purpose, to 
the compressor, recompressed, recooled, ex- 
panded, and so on. 

The great source of loss, quite apart from 
the inefficiency of the method of compressing 
and expanding the air, is that by conduction 
through the walls of the pipe, or duct, through 
which the cooled air passes to the chamber or 
object to be cooled. This duct is made as 
short as possible, and it is also well insulated 
thermally, but in spite of that, considerable 
loss too often results. 

Another method is that employed in the 
Allen dense-air machine, made by H. B. 
Roelker, of New York. In this apparatus there 
are two important points of difference from 
that previously described. The air, after being 
cooled, is carried in small pipes into the space 
to be cooled, much in the same way as the or- 
dinary refrigerating agent, ammonia or car- 
bonic acid, is, and it is brought back, after cir- 
culating through the grid of pipes, to the com- 
pressor, the grid of pipes in which the air cir- 
culates corresponding to the expansion coils 
of the ordinary compression or absorption ap- 
paratus. 

In addition, the air is cooled on leaving the 
compressor, by being passed through a coil of 
copper tube, immersed in a cylinder, through 
which water is kept circulating. Further, the re- 
turn air from the chamber that has been cooled 
is caused to cool the air on its passage from 
the cooling coil to the expansion cylinder, by 
circulating in pipes round which the air from 
the compressor passes, the arrangement being 
similar to that employed with cooling water 
and steam in the surface steam condenser. 
The apparatus has also an auxiliary air com- 
pressor, consisting of a small cylinder with 
piston and auxiliaries, the object of the ar- 
rangement being to charge up the system, when 
it is first put into service. The air, it will be 
understood, circulates continually round and 
round, through the compressor, the copper 
cooling coil, the returning air cooler, the ex- 
pansion cylinder, the cooling coils, back to 
the compressor again, any loss being made 
up, when required, by the auxiliary compressor. 


This apparatus appears to be very suitable 
for cooling the workings of deep mines, since 
the air-cooling pipes could be carried into the 
workings, and arranged in any convenient 
manner. One difficulty that will present itself 
to mining engineers is the possibility of break- 
age of the pipes. This could probably be over- 
come by the employment of flexible metallic 
tubes, either wholly or for connecting straight 
lengths of ordinary iron pipe. 





FATAL EXPLOSION OF A MINE 
LOCOMOTIVE 


A compressed air locomotive exploded with 
fatal effect on June 4 in Colliery No. 14 of the 
Pennsylvania Coal Company, near Scranton, 
Pa. The locomotive was drawing its last trip 
of cars for the day to the shaft. The pressure 
of air was low and a charging station being 
reached a little over half a mile from the shaft 
air was taken in at that point. The pressure 
in the tanks is stated to have fallen to about 
200 pounds, while the permitted tank pressure 
was 600 pounds, a pop safety valve being set 
at that pressure. The pressure on the pipe 
line was 1000 pounds and when the gage on 
the locomotive showed 550 pounds and while 
the brakeman who did the charging was in the 
act of closing the valve the explosion occurred. 
Of the twin tanks on the locomotives one was 
broken mostly into small pieces. The other 
tank had one head and the end cylindrical sec- 
tion blown off, and the side of the tank was 
ripped. Many bolts and rivets were sheared 
as if by a machine. The metal all seemed to be 
perfect, and it was said that there was no sign 
of fire or of oil on the metal. 

The locomotive driver and another man were 
killed instantly, and a third died soon after, 
while a number were severely injured. 

In expressing some opinion as to the cause 
of this terrible and unusual accident we of 
course speak only tentatively and in the light 
of present information, which of course is not 
sufficient to warrant a final or authoritative 
determination. 

From the force and the disastrous results 
of this explosion as narrated, it seems to us 
evident that it was not due to an excessive 
pressure of air or to the weakness of any part 
of the apparatus. We would say that it was 
undoubtedly due to the formation of an explo- 
sive mixture of air and oily vapor and then a 
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sufficient temperature at some spot to cause 
ignition. 

Although we have no record of an explo- 
sion quite similar to this, there is always a 
possibility of danger in the rapid recharging of 
an apparatus of this character. In this case 
the pressure was raised quite suddenly from 
200 to 550 pounds. 
limit. In the body of either tank we may 
suppose that the incoming air mingled with 
that already in it with some rise of temperature 
but not enough to be dangerous in itself. Any 
portion of the original charge, however, re- 
maining in any pipe, passage or pocket would 
not be mixed with the incoming air, but would 
simply be compressed from the lower to the 
higher pressure, and its temperature would be 
raised correspondingly, just the same as if it 
were compressed by a piston in a cylinder. If 
the temperature of the air at 200 pounds was 
60 degrees its temperature at 550 pounds 
would be 233 degrees, which probably also 
could not be considered dangerous, although 
approaching the danger point. 

As the last trip was being made and a num- 
ber of men carried on the train were probably 
clamorous to get out, we may suppose that the 
recharging was done as rapidly as possible. 
The inrushing air was therefore heated by 
friction to a temperature not computable but 
evidently sufficient, in addition to the heat 
above stated for the compression, to cause the 
ignition. The air in its inrush also must 
have traversed some passages where oil had 
accumulated and some of this oil was vapor- 
ized and mixed with the air, and then both 
the explosive mixture and the ignition tempera- 
ture were provided for the fatal catastrophe. 
We may suppose that the explosion when it 
did occur was of a mixed character. The ex- 
plosive mixture did not fill both tanks, and 
probably only a portion of one of them, but 
its ignition began the work and probably did 
most of the damage, the suddenly released air 
which was not ignited following up with its 
tearing force until the pressure was gone. 





EXPLOSION OF AIR RECEIVER 


A vertical air receiver, 40 inches diameter 
and 10 feet high, recently exploded in the 
works of the Northwestern Thresher Com- 
pany, Stillwater, Minn. The working air pres- 
sure was 100 pounds, and presumably this was 
the pressure when the explosion occurred. The 
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seam connecting the lower head with the 
shell let go and the body of the receiver was 
thrown up against the roof, breaking two wood 
rafters 3” x 14” and cracking a 12” x 12” beam. 
A hole was knocked in the masonry founda- 
tion and two men were injured, one having 
been thrown upon a vise and the other against 
a planer. 

This seems to have been a simple explosion, 
due to weakness at the point where the rup- 
ture occurred. Whether an excessive pressure 
was reached or whether the receiver had been 
locally weakened is not known. It is proper to 
call attention to the fact that the condition of 
the lower part of a receiver of this style, where 
water slowly but constantly accumulates and 
is occasionally drawn off, the surfaces being 
alternately wet and dry, is precisely that most 
promotive of rust. For the weakening of a 
receiver from this cause the makers cannot of 
course be held responsible. Receivers should 
be inspected and tested from time to time. 
Protective paint is often used outside, but it is 
really more needed inside. 





COMPRESSED AIR IN COTTON 
INDUSTRIES 


Compressed air as a power transmitter has 
always shown a remarkable faculty for finding 
new lines of employment for itself. When 
once installed for almost any purpose its use 
soon spreads to other convenient, economical 
and labor-saving applications. A little pamph- 
let recently issued by the Ingersoll-Rand Com- 
pany, 11 Broadway, New York, Some Eco- 
nomical Applications of Compressed Air in the 
Cotton Industries, tells of some of these later 
adaptations. 


One of the most important advantages of 
compressed air for this service is the fact that 
it is absolutely safe. There is no possibility 
of starting a fire with it; no danger of fiery 
“short circuits” or sparking motors; no pos- 
sible damage to be done by a broken line; no 
danger to the mill operators. It is a clean 
power, and its discharge, anywhere, improves 
the quality of the atmosphere in that place. It 
does not require a specialist to look after it 
and keep it in trim. It has a happy faculty 
of “delivering the goods” with the minimum 
of care, attention and cost. 

In cotton mills it has always been a problem 
to keep the machines, and particularly the 
looms, free from flying lint and dust. Collect- 
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ing upon and interfering with the operation 
of the machinery, it has been necessary, in the 
larger mills, to shut down at intervals, and 
clean by hand, thus involving a waste of time, 
a loss of product, an increased percentage of 
“seconds” and the services of a cleaner. The 
modern method directs a jet of compressed air 
against the foul parts of the machine, blowing 
off the accumulated lint. Ring rails and spindle 
rails may be perfectly cleaned in this manner. 

By this means the machinery in an entire 
room may be cleaned in a very few minutes 
without shutting down, and a better job will 
be done than is possible by hand; in fact, two 
men with an air jet can do the work of ten 
old slow method, besides 
saving the time and product formerly lost by 
the shutdown, and by the decreased amount 
This little kink is sav- 
ing time and money in some of the largest 


or twelve by the 


‘ 


of “seconds” produced. 
cotton mills in the country. 

Compressed air can also be advantageously 
employed in cotton-seed oil mills for cleaning 
crushing rolls and separator plates. In an 
average sized mill it formerly took four men, 
working five hours each day, to clean these 
parts, the machine, of course, having to be 
shut down during the process. With com- 
pressed air, however, one man can do this 
work and do it more thoroughly. 

Other applications of compressed air to 
these industries are almost too numerous to 
mention, it being possible to employ pneu- 
matic motors, hoists, tools, displacement pumps 
and air-lift pumps to great advantage, the 
absolute safety of compressed air making it 
the ideal motive power for use in these plants. 





The Cutler Hammer Company, of Milwau- 
kee, announce the purchase of the Wirt Elec- 
tric Company, of Philadelphia. The manufac- 
ture of the Wirt apparatus will be continued, 
and the current Wirt catalogue will apply for 
the present. 





Baltimore has abandoned its municipal light- 
ing plant because a private company offered to 
supply the same illumination at one-fourth the 
city’s cost. And the two American Dread- 
nought contracts have just been awarded to 
private bidders because they underbid the navy 
yards, although the private bidders reckoned 
upon a profit and the navy yards estimated at 
cost. 
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WATER POWERS. ‘ 

The following is from a lecture by Prof. 
John Harisberger to the class in Power Trans- 
mission, University of Washington (State) : 

Realization of profitable commercial and in- 
dustrial conditions depends very largely on the 
possibility of obtaining cheap motive power, 
and the cheapest known power is that derived 
from natural waterfalls, which is energy com- 
ing nearest to being perpetual motion, having 
practical value, to be found on this globe. 

In the transformation and transmission of 
this power into such shape that it can be ap- 
plied to do useful work in localities where 
work to be done is desired, loss of power oc- 
curs. To keep this loss to a minimum is neces- 
sary. for satisfactory commercial results. This 
is a problem for the engineer. 

Taking for granted that a location has been 
found where water power can be developed 
and data as to preliminary work, regarding 
approximate fall and amount of water avail- 
able, has been secured, the next step will be 
to check this data of preliminary work by tak- 
ing accurate measurements of the flow of wa- 
ter in the stream for several months, desir- 
ably during the low-water season. If the ele- 
vation of the power site is 2000 feet or over, 
the supply of water for streams will be de- 
rived mostly from glaciers and melting snow, 
and the low-water season will be in the winter 
months; while with a power site nearer sea- 
level, the stream being fed by rain, springs, and 
melting snow in the foothills, the low-water 
season will be during the summer months 
This is especially the case in the Northwest. 

The watershed of the stream should be ex- 
plored to ascertain the nature of the country 
drained, especially as to forests, and find out 
if the forests are private property or in the 
government reserve. Heavy forests on the 
watershed are.of material value from a water- 
power standpoint, as they tend to regulate the 
rate of discharge of the stream. Their sponge- 
like property has the effect of retarding the 
flow of water to stream, and snow falling dur- 
ing the winter is protected from the sun by the 
trees, which is the cause of the gradual dis- 
charge of the stream instead of a spasmodic 
flow, as will be the case if the watershed be 
barren of trees. From this it is evident that 
it is desirable that forests in basins, at eleva- 
tion below 3000 feet, drained by streams util- 
ized for power purposes, be in the government 
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reserve, for if they are private property it will 
only be a question of a short time when the 
trees will be cut down, thus destroying one of 
the best and cheapest power storages we have. 

In the past it has been, and even now is, the 
practice to build the power-house of no greater 
capacity than the power of the stream at low- 
water flow, in which case at least seventy-five 
per cent. of the power available goes to waste 
by the water flowing to lower level without 
doing any useful work. Ideal conditions are 
seldom found as to watershed in its natural 
state, so that the flow of the stream is uniform 
the year around, so artificial means must be 
employed for the storage of the water that the 
entire flow off of the stream the year around 
can be utilized. If this can be done, a power- 
house of at least the capacity of average power 
of stream should be built. 

Having obtained measurements giving hy- 
drostatic head and flow of water, and knowing 
what the practical possibilities are for storage 
of water, the capacity of power-house that 
should be built can easily be determined by 
the following formula: Horse-power equals 
.1134 times cubic second feet times head times 
71 per cent. 

If an electric generator is employed, say for 
long-distance transmission, this gives the 
power at the switchboard, allowing for losses 
in pressure pipe, water wheels and generators, 
or about seventy-one per cent. of the power, 
which is about as good as can be obtained with 
apparatus available and average power sites. 
Many conditions must be considered when es- 
tablishing location for intake and _ power- 
house. The possibility of back water inter- 
fering with the operation of the water wheels, 
which may be caused by floods occurring only 
about once in ten years should not be over- 
looked. 

The shortest possible length of pressure pipe 
between intake and water wheels for a given 
head is desirable for good speed regulation 
with economical use of water. Satisfactory 
regulation is impossible when a long pipe line 
is used for a low water plant, and it is at- 
tempted to vary the velocity of the water in 
the pipe for speed regulation. 

In high head plants, where the velocity of 
the water is kept constant in the pipe, govern- 
ing being done by diverting part of the water 
from the runner of the water wheel, the ques- 
tion of length of pipe line will only be a mat- 
ter of cost, and convenient locations for intake 
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and power-house. The intake for pressure 
pipes should, if possible, be a storage basin of 
comparatively large area, so velocity of water 
will be very low, thus allowing any grit or 
sand to settle to the bottom. This basin should 
have a sluice gate, so sediment can be sluiced 
out occasionally without going down pressure 
pipes and through water wheels. Sand and 
grit are very detrimental to the life of water 
wheel runners, as well as the water wheel 
housing and pipe line, and every means should 
be employed to eliminate any sand from the 
water that is to come in contact with the wa- 
ter wheels. The higher the head the more im- 
portant this is. 





FOR A TRAINING COAL MINE 


At the summer meeting of the Coal Mining 
Institute of America, held recently at Pitts- 
burgh, President F. C. Keighley delivered an 
interesting and suggestive address from which 
we take the following: 

There is not a vestige of a reason for the 
non-existence of such an institution as a train- 
ing coal mine, any more so than a few years 
ago there was for the absence of a correspond- 
ence school of mines. The army has its West 
Point, the navy its Annapolis and training 
ships. The railroads send out their model air- 
brake and other cars in order that their men 
may be trained in those lines; even the United 
States Department of Agriculture sends out a 
car exhibiting the works of model farms to the 
farmers of every railroad community. The 
colleges of to-day have their machine, electric, 
carpenter, and other shops, foundries and labo- 
ratories. Manual training and model factories 
for facilitating it are to-day recognized as not 
only good things, but the proper and necessary 
fountain-heads for the issuance of a stream of 
skilled labor that is being clamored for the 
length and breadth of this great land; yet no 
place exists to-day where a young man who 
desires to make mining his life work can fa- 
miliarize himself with systems, methods and 
practices, as he would be able to do in a model 
coal mine or training mine; call it what you 
will so that it may be given life. If the State 
of Pennsylvania is too poor to set the ex- 
ample, let some other State do it. If some 
other State should be first to take action, it 
would be to the eternal shame of the greatest 
coal producing State in the world, and of the 
wielder of a twenty-million dollar pen holder 
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that is now writing messages of scorn for the 
taxpayers of the great State and the death war- 
rants, as it were, of political thieves—and will 
continue to do so for some time to come. 

The establishment of a model coal mine for 
the training of coal miners will save the great 
State of Pennsylvania so many millions of tons 
of black diamonds in the next decade that it 
can’ afford to forget the extravagance of 
flaunting before the world a twenty million 
dollar pen holder (the real value of which is 
not one-fourth that sum) as soon as the said 
pen holder has gotten through signing the 
death warrants of political jobbers. If this 
model mine cannot be tolerated as a business 
proposition, let it be one of charity—a place 
where the miner’s orphaned boy can find a 
schooling and a home. There are many scores 
of men in this land that have each made money 
enough from coal lands and coal mining alone 
to enable them to not only donate or lease the 
coal land on a low royalty for such a purpose, 
but to provide such a mine without serious 
drain on their spending money or resources. 
Some man will do it some day, and at the 
same time do his nation so great a service that 
his name will rank high in the annals of the 
illustrious of this land. 





THE OXY-ACETYLENE FLAME 
FOR STEEL CUTTING 


The Davis Bournonville Acetylene Develop- 
ment Company of New York City, on June 
13, under the western approach of the Will- 
iamsburg Bridge, gave a demonstration of steel 
cutting with an oxy-acetylene blowpipe flame, 
the operations being under the direction of 
the inventor of the torch and vice-president 
of the company, Eugene Bournonville. 

The 6 in. side of a 6x4x% in. angle was 
cut through in 1% min. A plate % in. thick 
was cut into for a distance of 3 ft. 2 in. in 9 
min. 36 sec. A 5 ft. built up I beam girder, 
consisting of a 3 in. plate for the web and 
four 6x 4x & in. angles at the edges, was prac- 
tically cut through in 31 min. A 6x4x % in. 
angle was completely severed in 2 min. 50 sec. 
In all of these tests there was used approxi- 
mately 37 cu. ft. of oxygen and 18 cu. ft. of 
acetylene, at what pressure is not stated. 

This process requires three tanks: one con- 
taining compressed acetylene, and the other 
two compressed oxygen, one of them at high 
pressure, in this case 900 lbs., although still 


higher would have been preferable. The low- 
pressure oxygen and the acetylene are first ad- 
mitted to the blowpipe in proportions adjusted 
for proper combustion, and the flame is di- 
rected on the steel until the surface is well 
heated; then an additional jet of the high- 
pressure oxygen is passed through the torch 
and the “cutting” is really the direct burning 
of the steel in the path of the jet. The cut 
made is only about % in. wide, so that the 
loss of metal is not greater than in sawing or 
planing. 





TROJAN NON-FREEZING 
POWDER 

Trojan non-freezing powder, manufactured 
by the Independent Non-Freezing Powder 
Company, Allentown, Pa., is an explosive com- 
pound said to contain no nitro-glycerine or 
picric acid. It is claimed that the powder will 
not freeze and that on explosion no injurious 
fumes are given off. The powder is reported 
to have an explosive force equal to that of 
nitro-glycerine dynamite, and that in two years 
of practical rock-drilling tests the powder has 
met all requirements. It is put up in cartridge 
form and can be detonated by ordinary meth- 
ods. One of the advantages claimed for the 
new explosive is that the absence of poisonous 
gases permits the workmen to return to their 
work immediately after blasting. 





The Baldwin Locomotive Works has recent- 
ly completed an order for twenty locomotives 
for a French railroad. These were all built to 
French drawings and specifications, with, of 
course, French or metric measures through- 
out. It would have been a strange thing if 
intelligent American workmen had not been 
able to work with perfect ease and accustomed 
accuracy to those measures as well as to any 
others. Of course there were special jigs, 
templets, gages, etc., required, but on the whole 
we may assume that the contract was remuner- 
ative or it would not have been undertaken. 
There may be in it a promise or a possibility 
of more contracts to come. If other manu- 
facturers in other lines can get, at prices as- 
suring profit, machinery to build to metric 
measures undoubtedly they will be glad enough 
to do it. Absolutely no legislation is required 
for it any more than law tinkering is required 
to enable German manufacturers to produce, 
as they do, building blocks to inch dimensions 
for American children. 
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THE WHISTLING BUOY 

The whistler is the monster of the buoy fam- 
ily, sometimes reaching a height of over 36 
feet and weighing three tons or more. Nat- 
urally, such enormous pieces of mechanism 
have to be handled very carefully in the sea, 
and the placing and removing of these buoys is 
a work of decided interest and some hazard, 
all the greater because a whistling buoy is 
never placed except where the water has some 
swell most of the time. 

The buoy has a long tube projecting down- 
ward, a whistle on top and an air intake pro- 
vided with a valve. When the buoy is placed, 
the tube fills with water. When a wave raises 
the buoy the water recedes in the tube and air 
comes into the bulb through the intake. When 
the wave passes and the buoy drops again, 
water is forced up the tube. The valve of the 
air intake pipe closes of its own accord from 
inside pressure, and the air compressed by the 
weight of the water thrust upward escapes 
through the whistle, making a sound of the 
most indescribable sadness and melancholy— 
weird and mournful in the last degree. So 
marked is this characteristic of the buoy that 
the Lighthouse Board has to weigh well the 
advisability of placing one of these buoys with- 
in earshot of near-by dwellings, because of the 
emphatic protests of the owners of property 
against the depressing influence of the sound.— 
Yachting. 





AIR BRAKE AIR CONSUMPTION 
OF PASSENGER AND FREIGHT 
LOCOMOTIVES 


Railway and Locomotive Engineering thus 
discusses the relative compressed air needs of 
passenger and of freight locomotives : 

It might seem at first thought that the pas- 
senger locomotive could get along comfortably 
with a smaller pump than is required for the 
freight; a little reflection—and calculation— 
will show that a passenger train of ten moder- 
ately heavy cars requires as much air to oper- 
ate its brakes as is required by a freight train 
of nearly four times the number. 

The capacity of a 16 by 33 inch auxiliary 
reservoir is about 3,900 cubic inches, and that 
of an 8-inch freight auxiliary about 1,600 cubic 
inches, so that the passenger auxiliary has 
nearly three times the capacity of the freight. 

To charge one of the 16 by 33 inch reservoirs 
to I10 pounds pressure requires about 29,250 
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cubic inches of free air, and to charge ten of 
them to this pressure requires 292,500 cubic 
inches. 

To charge an 8-inch freight auxiliary to 70 
pounds pressure requires approximately 8,000 
cubic inches of free air, and from this it may 
be seen that the quantity of air required 0 
charge the ten auxiliaries to 110 pounds pres- 
sure would be sufficient to charge 36 8-inch 
freight auxiliaries to 70 pounds pressure. 

The capacity of a 16-inch by 42-inch reser- 
voir, such as is used with the 16-inch brake 
cylinder, is about one-third greater than that 
used with the 14-inch brake cylinder. Hence, 
if the cars were equipped with 16-inch instead 
of 14-inch brake cylinders the air required to 
charge their reservoirs to 110 pounds pressure 
would be sufficient to charge forty-eight 8-inch 
auxiliaries to 70 pounds. 

From the above it may be seen that the big 
pump on long passenger trains does not have to 
remain idle much of the time if 
numerous. 


stops are 


In addition to supplying the brake system 
with air it must also take care of the air signal 
and the water raising systems, which make 
a slight additional demand not required of the 
freight engine’s pump. 





WORKING CONDITIONS FOR 
COAL CUTTERS 


The following information concerning the 
conditions which make the employment of air- 
operated coal cutters profitable or otherwise 
is abstracted from a voluminous report to a 
3ritish parliamentary committee: 

“The mechanical cutting of coal has been in 
operation at collieries for a long time, being 
first introduced in the latter half of the last 
century, but it did not pass out of the experi- 
mental stage for many years. 

“That the use of mechanical cutters has 
spread, and is extending in the coal mines 
of the United Kingdom, is demonstrated by the 
fact that, whereas in 1900 an output of 3,321,012 
tons was obtained by the use of 311 machines, 
in 1905, the most recent year for which figures 
are available, the output had increased to 
8,102,197 tons, produced by 946 machines. 

“In the United States the use of mechanical 
coal cutters is much more advanced than in 
Great Britain; for instance, in 1905 there were 
no less than 9,184 machines working, producing 
92,318,261 tons, and, comparing the amount of 
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coal produced in that country with the British 
output, it might be urged that the great in- 
crease in the former is due to the special 
adaptability of the seams to the use of coal 
cutters, but it is doubtful whether this alone 
will account for the greatly extended adoption 
of machine cutting in America. 

“It may be mentioned that the great major- 
ity of the machines used in the collieries of 
the United States are those designed for the 
board and pillar system of working, whereas 
in Great Britain machines suited to the long- 
wall method of working coal are most gener- 
ally used, which method of mining is better 
adapted to the advantageous use of machinery 
for undercutting (holing or kirving) coal. This 
would seem to point to the fact that the advan- 
tage of machine mining in Britain is relatively 
greater, for the machine-worked seams in 
America are thick, and thick seams, most of the 
witnesses informed us, can be more profitably 
worked by manual labor. But thickness of 
seam is not-the only governing factor in the 
economical application of mechanical coal cut- 
ters. The use of coal cutters is conditioned by: 

(a) The character of the roof of the seam. 

(b) The thickness of the seam. 

(c) The nature of the coal. 

(d) The inclination of the seam. 

(e) The character of the floor of the seam. 

(f) Geological disturbances. 

“For example: 

“(a) Where the roof is of such a character 
as to render close timbering necessary, and 
there is not sufficient room for the machine to 
traverse the face, or it is unsafe for it to do 
so, cutting by machinery is impossible: 

“(b) A thin seam, by which is meant a seam 
of 3 feet or under, is, presuming the roof is 
good, and the coal sufficiently hard to stand 
for holing, more profitably under-cut by ma- 
chinery than by hand, as the thinner the seam 
the greater the hewing price paid to the min- 
ers, also less small coal is made in holing by 
machine than by hand holing. On the other 
hand, in excessively thick seams, such as the 
thick coal of South Staffordshire and part of 
Warwickshire, it is impracticable to utilize 
coal-cutting machinery; the cut would not re- 
main open, and the noise of the machine would 
introduce an element of danger, when at cer- 
tain periods of mining operations quiet, as 
pointed out by Mr. Hughes, is very necessary. 
But, as shown by the report of the committee 
of the North of England Institute of Mining 
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Engineers on Mechanical Coal-Cutting, there 
are numerous instances of machines at work 
with undoubted success in seams up to 6 feet 
in thickness. 

“(c) Where the coal is excessively hard to 
hole (under-cut) and there are no other ad- 
verse conditions, it might be less costly to per- 
form this work by mechanical cutters than by 
hand. But where a seam is of such a character 
that it will not stand for under-cutting, owing 
either to the softness of the coal or its lia- 
bility to breaking away (South Yorkshire), or 
owing to the existence of joints in the coal 
(slips or backs), as in the case of the steam 
coal collieries of South Wales, or when the 
coal settles dawn behind the cutting machines 
and can not be kept up, mechanical coal cutting 
can not be resorted to. 

“(d) When seams are highly inclined long- 
wall coal-cutting machines can not be used 
(Swansea district and part of North Stafford- 
shire). 

“(e) When the floor of the seam is a bed of 
fireclay, it is frequently profitable to hole in it 
by machines. An evenly graded floor is a 
desideratum. 

“(f) Successful mechanical coal-cutting is 
nearly always impossible in seams much inter- 
sected by faults or dykes, especially in col- 
lieries worked on the longwall system.” 





A FREE LABOR EXCHANGE FOR 
ITALIANS 


During the fiscal year ending June 30, 1906, 
the number of Italian immigrants entering the 
United States was 273,100, a number greater 
than of any other nation. The number for the 
present year is much higher than this. The 
larger percentage of these are uneducated, can- 
not speak English and are so poor that they 
must have immediate employment. The so- 
called agents who have pretended to assist 
them have charged exorbitant fees, both to 
the laborers and to the employers. 

Some American gentlemen last year decided 
to form an organization for the purpose of 
creating a free labor exchange, to act as an 
intermediary between those seeking employ- 
ment and those who would employ them. 
These gentlemen are: Mr. Augustus Healy of 
New York; Mr. Giovanni P. Morosini, banker, 
of New York; the late Mr. Joseph Ratti, of 
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Bloomsburg, Pa.; Mr. Joseph Tuoti, and Mr. 
C. A. Aimone. 

The office was opened in April, 1906, under 
the name of the “Labor Information Office for 
Italians,” at its present address, No. 59 La- 
fayette St., New York City; and, although it 
threatened some rather powerful interests, 
from the date of its opening up to June, 1907, 
it had secured employment for 7,194 persons— 
of which number 2,493 were employed in the 
last five months. Also during this last period 
319 employers made application for help, and 
5,532 Italians were advised as to the condi- 
tions of work, wages, etc. 

The office has still another aim, which is of 
national interest—the distribution of new- 
comers throughout the United States. It is 
well known that most of the Italians coming 
to this country settle in the large cities of the 
East; while they would be of much better use 
to their new fatherland if they would go to 
the Western and Southern agricultural re- 
gions. 

The Italian laborer has become of vast im- 
portance in the industries with which the rock 
drill and the air compressor have to do, and 
employers: in these and affiliated lines will do 
well to open communication with this ex- 
change. G. di Palma-Castigliane, Manager, 
may be found or addressed at 59 Lafayette 
(formerly Elm) St., New York City. 

A printed form has been prepared for em- 
ployers asking the following questions: 

Name and, address? Kind of work and 
where? Permanent or temporary, and, if the 
latter, for how long? Number of men want- 
ed? Hours of work? Rate of wages offered? 
Pay-days? Will transportation expenses be re- 
funded? Is knowledge of English requisite? 
Do you provide medical attendance and at 
what rate? How long is this application good? 
Is there any strike or labor trouble? Cor- 
respondence might generally be expedited by 
answering these questions in the first com- 
munication. 





NOTES 
The address of the Fornham Sand Blast 
Company is 41 Park Row, New York City. 





“Advertising in Reference Books” was the 
subject discussed at the May meeting of the 
Technical Publicity Association. At the first 
fall meeting of the Association in September 
the topic will be “The Mailing List.” 





COMPRESSED AIR. 


The Automatic Air Compressor Company of 
Bridgeport, Conn., has filed a certificate of in- 
corporation, the incorporators being John Rog- 
ers, E. F. Coleman and James A. Pease. The 
authorized capital is $50,000. 





The exhibit of the Allis-Chalmers Company, 
Milwaukee, at the Jamestown Exposition, in- 
cludes a portable air compressor built on the 
principle of the Christensen compressor. It 
is built for capacities of 11, 16, 20 and 50 cubic 
feet, and is furnished mounted on an ordinary 
four-wheel platform truck. It is adapted to 
use in small shops, where the need for com- 
pressed air does not warrant a large station- 
ary compressor. 





The William Tod Company, Youngstown, 
Ohio, is building for the new plant of the In- 
diana Steel Company, Gary, Ind., four hori- 
zontal cross compound steam blowing engines 
of large capacity, which will form an im- 
portant part of the blast furnace equipment. 
These engines are 44 and 84x 72 in.. with air 
cylinders 90x72 in. Each engine has a ca- 
pacity of 50,000 cu. ft. of free air per minute. 





The Piqua Blower Company of Piqua, Ohio 
is being incorporated under the laws of Ohio. 
with a capital of $50,000. This corporation will 
take over the interests of the Piqua Foundry 
and Machine Company of Piqua, Ohio, and 
will make a specialty of the manufacture of 
positive blowers and gas exhausters as devel- 
oped by the latter company in the past two 
years. As the machinery of the latter firm has 
met with great success, it is necessary to effect 
this reorganization in order to take care of 
the large volume of business offered. 





The Sprague Electric Company of New 
York City has opened a district office in the 
Hennen Building, New Orleans, which has 
been necessitated by the constantly increasing 
business in its various products in the southern 
territory. This office is under the management 
of Mr. F. V. L. Smith, lately Chief Inspector 
of the Louisiana Bureau of Fire Prevention, 
and will cover the territory included in the 
States of South Carolina, Florida, Alabama, 
Georgia, Tennessee, Mississippi, Louisiana, 
Arkansas, Texas, Oklahoma, and Indian Ter- 
ritory. 





The Billings & Spencer Company, Hartford, 
Conn., has recently occupied its new machine 
shop, one of the finest in New England. The 
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building is 55 x 250 ft. with monitor roof over 
a crane bay, and broad galleries for the lighter 
machine work. A 20-ton Niles electric travel- 
ing crane serves the central bay, with a num- 
ber of jib cranes for the heavy individual ma- 
chine tools. Spacious elevators serve the gal- 
leries on each side. The water supply for the 
entire plant is supplied by Ingersoll-Rand com- 
pressors and the Air Lift. 





The Independent Pneumatic Tool Company, 
Chicago, writes as follows: Our business since 
the first of the year has shown a remarkable 
increase over the corresponding period of last 
year. Although we have greatly enlarged our 
plant at Aurora, IIl., increasing our output 50 
per cent., we are unable to meet the demand 
for our Thor Pneumatic Tools. Our plant is 
in full operation night and day, and we have 
sufficient orders to keep running for several 
months. Before the end of the year we ex- 
pect to double our facilities. We are receiving 
a large number of orders for export. 





In the erection of the 32-story building of 
the City Investing Company now in progress 
at Broadway and Cortlandt streets, New 
York, the 4%” and 7%” rivets in the connections 
are driven by 16 four-man gangs, with Cleve- 
land pneumatic hammers oferated by pressure 
from two Clayton duplex air compressors lo- 
lated in the basement. These deliver to sep- 
arate receivers, but a single 2% inch vertical 
pipe from both receivers is run up near the 
center of the building with a 2 inch horizon- 
tal branch at each floor which runs to both 
ends of the building with 16 outlets for the 
air hose to the hammers. 





In the erection of the Trust Company of 
America building, 41 Wall Street, the field 
rivets were driven at the rate of about 300 per 
day by each of eleven 4-men gangs, using 
Chicago pneumatic hammers operated by an 
Ingersoll-Rand steam driven compressor and 
a Chicago electrically driven compressor, each 
of which was of sufficient capacity for the en- 
tire work and both being provided to guard 
against delay in case of accident. 





An interesting work now in progress is the 
Minidoka irrigation project of the U. S. Re- 
clamation Service, in the south central part of 
Idaho. It embraces among other things a dam 
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across the Snake River, a controlling works, 
and the headworks for a main irrigation canal 
at one end of this dam, and a long spillway 
and the headworks for a second main canal at 
the other end of the dam. The excavation of 
the diversion channel has been largely in lava 
rock, Ingersoll-Sergeant drills being used for 
the blast holes. Air for the drills was fur- 
nished by an Ingersoll-Sergeant compressor 
installed about 800 feet from the controlling 
works. The air was used also for operating 
the concrete mixer, the hoisting engines for the 
derricks used in connection with the cableways 
and for a pump at the river which supplied a 
system of water distribution extending to all 
parts of the work and to the construction 
camp. 





RECENT U. S. PATENTS 


MAY 21. 

AUTOMATIC TIDAL AIR-COMPRES- 
R. WILLIAM — WesseER, Boston, Mass. 
Filed Sept. 1 sge6 Serial No. 34.902. 
854,371. ATR.COM RESSOR COM ED WITH 

AN EXPLOSIVE-MOT ANDRE MICHELIN, 
hese Filed Dae 14, 1906. Serial No, 


347,806 

Geadae PORTABLE PNEUMATIC TOOL. Cartes 
H. Haesecer, New York, Y., and Apert H. 
Tay or, Easton, Pa., assignors to Ingersoll-Rand 
Company, a Corporation of New Jersey. Filed 

Dec. 8, 1906. Serial No. 346,969. 
MAY 28. 
COMPRESSOR. CuHartes W. DretrIcu, 
ey Ill. Filed Dec. 15, 1906. Serial No. 


855, ~ °° NEUM ATIC DUST-REMOVER. MItes 

43 FREEMAN, Bradford, Pa., assignor of one-half 
to James J. Freeman, Bradford, Pa. Filed Aug. 
24, 1905. Serial — Bs 586. 


855,518. APP ARATUS “FOR ELEVATING pasee 
BY MEANS OF COMPRESSED AIR. A 
DREW M. Lockett, New Orleans, La. Filed Sane 


854,009. 
SO 


Paris, 


855, “hi 


25, 1906. Serial No. 323,253 

855,697. AIR- COMPRESSOR. Louis B. Covusans, 

aggro te England. Filed Feb. 28, 1905. Serial 
re) I. 

856,083. *ENEUMATIC DRILL. Peter H. Murpuy, 
St. Laas Mo. Filed June 16, 1905. Serial No. 
265,55 

856,109. SNEUM ATIC TRANSMISSION SYSTEM. 


JosePuH J. SToeTzeEL, cae Ill. Filed March 
14, 1906. Serial No. 05 9 

855,076. DROP-HAMME oe Prott, Hagen, 
Ton Filed June 9, 1906. Serial No. 


FREDERICK 
Pa., assignor of one- 
Seaman and one-third to 
Filed Nov. 9, 1906. Serial 


321,020. 

856,194. PNEUMATIC-TOOL HANDLE. 

5. Granam, Philadelphia, 
third to Ralph M. 
_ A. Struntz. 
No. 

856,14 “HAN. HOLE FOR PNEUMATIC-TUBE 
SYsr MS. Watter V. Hart, Maywood, and 
Madey ys Novak, Chicago, Ill.’ Filed Oct. 26, 
1906. Serial No. 340,504. 


JUNE II. 
PNEUMATIC VEHICLE-SPRING. 
BELL, ee pecan 

1906. Serial No. 

856,636. PUMPING 357 CHINERY. Cwartes L. 
HEISLER, 7. alg Ohio. Filed Oct. 5, 1906. 
Serial No. 

856,651. PNEUN Nic DRILL. Peter H. Murpny, 
= — Mo. Filed Dec. 11, 1905. Serial No. 


856, ig *eNEUM ATIC TOOL. Wi ttiram H. Ket- 
LER, —" Pa. Filed Jan. 9, 1906. Serial 
0. 295,2 


GEORGE 


856,510. 
W. Filed June 22, 
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PUBLISHED MONTHLY. 


‘oom is the only publication devoted to the useful applications of compressed air, and it is the 
recognized authority on all matters pertaining to this subject. 


RATES OF SUBSCRIPTION. 


United States, Canada and Mexico, per year, $1.00. 
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“Compressed Air Information.” Edited by W. L. Saunders .............00 ssese cloth 5.00 
A cyclopedia containing Practical Papers on the Production, Transmission 
and use of Compressed Air. 


‘‘Pumping by Compressed Air.” By Edward A. Rix ..........cccesccccccesccecs cloth 75 
A practical treatise on this subject, containing valuable information, with 
diagrams and tables. The different systems are described and 
compared, and the advantages of each impartially stated. 


I TF PN IIE anc cscstccccc sessing sesccsanaene eieete is cloth 1.50 
Contains practical information upon air compression and the transmission 
and application of compressed air. 


‘Liquid Air and the Liquefaction of Gases.” By Prof. T. O’Conor Sloane, 350 pages.. 2.50 


Experiments on the Transmission of Power by Compressed Airin Paris, by A. B. W. 
Kennedy, F. R. S. M. Inst., C. E., Emeritus Professor of Engineering in Uni- 
versity College, London. The Transmission and Distribution of Power from 
Central Station by Compressed Air, by William Cawthorne Unwin, B. S. C., 
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‘‘Electrician’s Handy Book.” By Prof. T. O’Conor Sloane, 800 pages ......-.. leather 3.50 
A practical hand-book on electrical work for the engineer and no®-technical man. 

‘*Mechanics of Air Machinery.” By Julius Weisbach and Gustav Hermann.,..... cloth 3.75 
“Tunneling.” A practical treatise, by Charles Prelini, C. E., with additions by 

Charles S. Hill, C. E. -150 diagrams and illustrations ey Ty cloth 3.00 
‘*Transmission of Power by Fluid Pressure. By William Donaldson, M, A., (M. Inst. 

Te ee el Lois acdc bhls pC Nae MCh era eed ONS cloth 2.25 
‘‘Handbook of Cost Data.” By Halbert P. Gillette, M. Am. Soc. C. E. Flexible 

J ee ee 4.00 


A book filled with figures and facts that are invaluable to anyone interested in 
contract work or construction of any kind. 

‘*Rock Excavation”—Methods and Cost. By Halbert P. Gillette, M. Am. Soc. C. E cloth 3.00 
Invaluable to contractors, quarrymen and all others engaged in the excavation 
of rock. 


‘*‘Modern American Lathe Practise.” By Oscar E. Perrigo, M. E................ cloth 2.50 
A new and complete practical treatise on the ‘‘King of Machine Shop Tools,”’ 
the American Lathe. A splendid work for the mechanic and shop foreman. 
It is fully illustrated and contains 424 pages. 


‘‘Modern Machine Shop Construction, Equipment and Management.” By Oscar E. 
CG CCL ELE CEC ene csG) Sudesh sce obama ie ssa nie swanle eb siels se. 5.00 
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MINE AND INDUSTRIAL HAULAGE 





MORE UP-TO-DATE, SAFER, HANDIER AND MORE RELIABLE AND 
ECONOMICAL THAN ELECTRICITY 


We introduced the first air hauiage into anthracite mines, and have installed about 80 per 
cent. of the air locomotives in America and the majority of those in the world. We can refer to 
a large number of plants with one to fifteen locomotives, track gauges 18 to 56% inches. Our 
designs are automatic, easily controlled and free from complications. 

SPECIAL OFFER: On application of Mine Superintendent or prospective user, we will 
mail free our 233 page catalogue describing 600 steam and 60 air locomotives. To accommodate 
others a copy will be mailed on receipt of 50 cents in stamps. - 


aaaress Hy Ks PORTER COMPANY, 540 Wood St., Pitishurgh, Pa. 
































This new Dixon booklet points out 
the dangers in the present system of 
lubrication in air compressors, and ex- 
plains how to minimize or do away 
with these dangers entirely. 

Crisp, fresh information in attrac- 
tive form. 

Write for free copy 188-V. 


The Sargent Compressed Air and Steam 
Meter is the only instrument on the 
market that will absolutely indicate the 
cubic feet of free air or the pounds of 
steam flowing through a pipe irrespective 
of the pressure. It is an instrument of 
precision guaranteed to be accurate within 


2 percent. Write for catalogue. Joseph Dixon Crucible Co, 


SARGENT STEAM METER CO., 
1326 First National Bank Building, JERSEY CITY, N. J 
Cuicaco, U. S. A. 


























American 


B 


Diamond Sand Blast 


Ef een 


Raise 
Economy Your 
Simplicity Sala ry e 


We have 
built up the largest 
educational institution 
in the world, with an invested 
capital of 5 million dollars and 
with 3? of a million students, by 
helping people to increase their earn- 
ings. This remarkable growth means 
that we have made a remarkable success 
of enabling people to earn more money. 
It is because we have helped so many 
thausands of others under all circum- 
stances that we state positively that we 
can help YOU. Do you want to raise 
your salary? It puts you under no 
obligation to find out hcw you can 
do so. Simply write us, stating 
the occupation you wisk to 
rise ia. DO Tt BOW. 


International Correspondence Schools 
Box 1132, 
Scranton, Pa. 












Efficiency 






































No. 2 Standard 
Portable for 
Railroad Work 


Write for details 


Zl 


AMERICAN DIAMOND BLAST CO. 


DEPT. C+M 114 LIBERTY ST., NEW YORK. 


‘ee 
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TESTS SOROS ROO ON OOOO OOO OROROAD 


TRAVEL WITH 


SPEED COMFORT SAFETY 





SAND BLAST 
MACHINERY 











BET WEEN 


New York 
Philadelphia 
New Jersey Central 


(Train Every Hour on the Hour) 


At 30 lbs. pressure compressed 
air drives the SAND 
BLAST 





It gives you the cleanest casting 
at the lowest cost 
It does all your work quickly 
and thoroughly. 








WRITE FOR CIRCULAR 


Pullman mere = — which will tell you all 
Parlor an afe moke or es 
fa Cars Dirt about it 











90 MILES IN TWO HOURS 


NEW YORK STATIONS: 


West 234 Street Foct Liberty Street 
North River North River 





jJ. W. PAXSON CO. 


Foundry Supplies and 
Equipment 


OXOXOXOXOXOXOXOXOXOXOXOXOXKOXOXOXOXOLOKO LO PHILADELPHIA, PA. 


OxOxOxOxOxoxoxoxoxoxoxoxoxoxox ox oxoOXxOXOXOXOXOXO XOXOXO XO XOXKOXORZORO 


MMMM ROOM ROMO NOOO OOOO ROO RORORONRONO 











Vii. 





















































Mining and Scientific Press 


OF SAN FRANCISCO. 


Edited and controlled by T. A. RICKARD —47th YEAR— Business Manager, EDGAR RICKARD 


Devoted to the science of mining and metallurgy, the application of geology to mining, and of chemistry to 
milling. Special correspondence from the principal mining centres of the world, including 
London, Johannesburg and Melbourne. 


Weekly. $3.00 Add $2.00 for Foreign Postage 

















ELECTRIC AND BELT-DRIVEN 


AIR. COMPRESSORS 
CURTIS & CO. MFG. CO., St. Louis, Mo, 


AIR HOISTS AND ELEVATORS 








' ee HAND AND PNEUMATIC CRANES 
Westinghouse 3x4 Belt-Driven Compressor 
THE BIGGEST LITTLE COMPRESSOR LIST OF AGENTS: 


ON THE MARKET 
Capacity 4 cubic feet free air per minute, Weight 250 Ibs 
Westinghouse Traction. Brake Co. Sen RR Sh, PTS 


General Offices: Pittsburg, Pa. Hill, Clarke & Co., Boston, Mass 
New York Chicago St. Louis 
Trinity Bldg. Ry. Exchange Bldg. 1932 N. Broadway 


A. E. Hoermann, 41 Park Row, N. Y. 





























\u 


ENGINEERS CONTRACTORS 


and Works Managers should read 


THE INDUSTRIAL MAGAZINE 


Its the only publication devoted to the improved methods used for the 


CONVEYANCE OF MATERIALS and GENERAL ENGINEERING 
Price $1.00 a year, including a new four-page data sheet each month. 


OFFICES: 


21 ParK Row, NEw York. CLEVELAND, O. CHICHAGO, ILL, 
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JUST PUBLISHED 





Practical 


AND 





JUST PUBLISHED 





Scientific 


BOORS 








CARPENTRY. By G. Townsend. 150 pp., 224 illus. 
A working manual for Carpenters and Woodwork- 
ers in general, Not a theoretical treatise, but a 
practical working guide. PYice@.............cceees $1.00 

GAS ENGINES AND PRODUCERS. By Wyer and 
Marks. 150 pp., 90 illus. Latest information in 
this rapidly developing field. For Engineers, 
Machinists, Automobilists. Price 

MASONRY CONSTRUCTION. By Phillips and Byrne. 
140 pp., 44 illus. Latest and best American meth- 
ods. Price 

WATER SUPPLY. By F. E. Turneaure. 
illus. An exhaustive compendium 
and Waterworks Engineers and all interested in 
matters affecting public health, Price 

HIGHWAY CONSTRUCTION. By Phillips and Byrne. 
140 pp., 80 illus. Modern methods for Road Build- 
ers and all interested in better ways of communi- 
cation. Price 


REINFORCED CONCRETE. 


150 pp., 40 
for Sanitary 


By Webb and Gibson. 
150 pp., 140 illus. A manual of practical methods 
for Architects, Builders, Contractors, Civil and 
Sanitary Engineers. Information for the first time 
made known to the world. Based on recent con- 
struction work, special tests, etc. Price 

MANAGEMENT OF DYNAMO-ELECTRIC MACHINERY. 
By F. B. CrocKer. 130 pp., 65 illus. For all who 
have to do with electric light or power plants. 


STEAM ENGINES. By Leland and Snew. 150 pp., 63 
illus. A practical guide, Field covered in a way 
anyone can grasp. Price 

ELECTRIC RAILWAYS. By J. R. Cravath. 
103 illus. Trolley 
Locomotive, etc. Price 


ESTIMATING. By Edward Nichols. 155 pp., 
For all workers in Building trades. Tells how to 
estimate intelligently. Price........cccccccees $1.00 


CONTRACTS AND SPECIFICATIONS. By James C. 
Plant. 125 pp., fully illustrated. Forms of public 
and private contracts, specifications, bonds, etc.; 
duties and responsibilities of Architects, Contrac- 
tors and Owners. Price $1.00 

STAIR- BUILDING AND STEEL SQUARE. By Hodgson 
and Williams. 130 pp., 180 illus. Only up-to-date 
work on these subjects. Price $1.00 

avs GEARS AND INDICATORS. By Leland and 

Dow. 150 pp., 105 illus. Two books inone. Types 
of valves, gears, etc., fully explained. Price. .$1.00 


150 pp., 
and third. rail systems, Electric 


35 illus. 


These volumes are handsomely bound in red art Vellum de Luxe, size 654 
Remit by Draft, Postal Order, 


part of the world, on receipt of price. 


STRENGTH OF MATERIALS. 
pp., 58 illus. For 
Concrete Workers. 
Price 

THE ELECTRIC TELEGRAPH. By Thom and Collins. 
150 pp., 81 illus. Carries along by easy steps to 
complete mastery. Multiplex and Wireless tele- 
graph explained. Price 


MECHANICAL DRAWING. 


By E. R. Maurer. 140 
Architects, Builders, Steel and 
Enables one to avoid mistakes, 


By E. Kenison. 160 pp., 
140 illus. Complete course in projections, shade 
lines, intersections and developments, lettering, 
with exercises and plates. Price $1.00 


POWER STATIONS AND TRANSMISSION. By G. C. 
Shaad. 160 pp. 48 illus. For Electrical Workers, 
Up-to-date practice. Price....... 

PATTERN MAKING. By James Ritchey. 150 pp., 250 

lus For Wood and Metal Workers and Molders, 
Methods of building up and finishing, fully de- 
DORTNION,. BUROO sas cnpetdnwhacdencdeseses iecuusann $1.00 


SURVEYING. By Alfred E. Phillips. 200 pp., 133 
illus. For Civil Engineers and Students. All de- 
tails of field work explained, Price 


STEEL CONSTRUCTION. By E. A. Tucker. 300 pp., 
275 illus. Covers every phase of the use of steel in 
structural work. Based on actual experience, 
special tests, etc. For Architects, Bridge Builders, 
Contractors, Civil Engineers. Price 

BUILDING SUPERINTENDENCE. By E. Nichols. "200 
pp., 250 illus. Costly mistakes occur through lack 
of attention at proper time, hurtful to Owner and 
discreditable to Architect and Builder Gives 
thorough knowledge of methods and materials. 


ARCHITECTURAL DRAWING AND LETTERING. By 
Bourne, von Holst and Brown. = 185 pp , 55 draw- 
ings. Complete course in making working draw- 
ings and artistic lettering for architectural pur- 
poses. Price 


MACHINE SHOP WORK. By F. W. Turner. 190 pp., 
200 illus. Meets every requirement of the shop- 
man, from the simplest tools to the most complex 
turning and milling machines. Price $1.50 

TOOL MAKING. By E. R. Markham. 200 pp., 325 
illus. How to make, how to use tools. Profusely 
illustrated. Price 


MACHINE DESIGN. By C. L. Griffin. 190 pp., 82 de- 
signs. Written by one of the foremost authorities 
of the day. Every illustration represents a new 


device in machine shop practice. Price 


x 934 inches. 
Express Order, 


Sent prepaid to any 
or Registered Letter. 











AMERIGAN SCHOOL OF CORRESPONDENCE 


Chicago 


Illinois 


Book Department 54 


un 























THE INJECTOR SAND BLAST 


APPARATUS 


Cleans Castings, Steel Cars, Stone Work, 
Structural Steel, with Speed and 
Economy. 





1906 MODEL 


Made by C. DRUCKLEIB 


132 READE STREET, NEW YORK 
Write for ‘‘SANDCRAFT.”’ 

























® ENGINEERING 
2 MAGAZINE 


a AN INDUSTRIAL REVIEW 











THE ENGINEERING MAGAZINE pub- 
lishes the best original articles by 
the highest authorities on all phases 
of current engineering progress, 

Additional and exclusive features 
are: a Reviewer and Topical Index 
to the current contents of nearly two 
hundred engineering and industrial 
journals; Current Record of New 
Technical Books; Industrial News; 
latest Improved Machinery and new 
Trade Literature. 

Every number is a valuable refer- 
ence book for every engineer or 
student of engineering. 

Ask for sample copy and descrip- 
tive circular. 


THE ENGINEERING MAGAZINE 
140-142 Nassau St., New York 




















COMPRESSED AIR 


Practical information on Air-Compression 
and the Transmission and Appli- 
cation of Compressed Air 


By FRANK RICHARDS 12 mo., cloth, $1.50 


John Wiley & Sons, New York. 


























WHY NOT USE 
Powell Air Gun Valve? 





> ‘ oe? ‘ 

Blows your work bench, machine tool, in fact everything 
perfectly clean. Operation is another case of “Press The 
sutton.” Order a sample. 


THE WM. POWELL C0., Cincinnati, Ohio, 











AIR COMPRESSORS 


ALL STYLES—ALL SIZES 


EMBODYING LATEST IMPROVEMENTS 


ROCK DRILLS 


McKIERNAN DRILL CO. 
170 Broadway, New York City 
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‘THE only publication in the 
world: devoted exclusively 


to the boiler-making industry is 














—_— To 





BOILER MAKER | 








Subscription 
Price, 
$1.00 
per year 
Domestic 


$1.50 Foreign 


Sample Copies 


Free 








The 


BOILER MAKER 


17 Battery Place 
NEW YORK CITY 











[ATERNATIONAL 


MARINE. f 


A 


-ERING 





The Only Publication 
in the World 


Devoted exclusively to Engineering as 
applied to Marine work is 


INTERNATIONAL MARINE ENGI. 
NEERING. 
TERMS OF SUBSCRIPTION 
Per Year Per Copy 


United States, Canada and Mexico $2.00 20 cents 
Other Countries in Postal Union, 50 25 cents 


SAMPLE COPY FREE 


International 


Marine Engineering 
17 Battery Place, NEW YORK, U.S. A. 

















ESTABLISHED 1895. 


Che Quarry 


THE ORGAN OF THE 


Stone, Marble, Slate, Lime, Clay, 
and Cement Trades. 


— CIRCULATING AMONGST — 


Quarry Owners and Managers, Architects, 


Engineers, Surveyors, Stone 
Merchants, Ete. 


Price, 6d. Monthly. Subscription, 7s. 6d. per 
annum, post free. 


Advertising Rate, on Application. 





OFFICES— 
30 AND 3{ FURNIVAL STREET, 
HOLBORN, LONDON, E. C. 
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| - A-MONTHLY-REVIEW-OF-CURRENT-TECHNICAL: PUBLICATIONS | 











ECHNICAL LITERATURE gives to its readers, in condensed form, THE 
BEST literary material of general interest appearing in current technical publica- 
tions—not descriptive, mathematical and other articles of interest to a limited 
number only, but well-selected material, touching all lines of technical work 

involving a careful perusal of the principal American and European periodicals. It 
presents not only what is vital, but also much valuable, though comparatively obscure: 
information not appearing in the regular technical press, but found in daily papers, books, 
trade pamphlets, proceedings of technical societies, speeches and lectures, etc. Besides 
this technical miscellany, reviews and announcements of new books and trade publica- 


tions, notes on technical education, contributed articles, etc., sixteen pages are devoted to 
a classified, descriptive 


‘Index to Technical Articles in Current 
Periodical Literature” 


This index lists over five hundred articles of technical value each month, and covers 
the principal technical publications of the world. The arrangement has been made with 


the view to its adaptability for card-index purposes, and the classification is careful and 
thorough. Each item gives: 


2 4th. A short Descriptive Note Regarding the 
Ist. Title and Author; Scope of the Article; 
2d. Name and Date of Publication; 5th. An Indication of the Technicality of the 
Article ; 
3d. Number of Words and Illustrations ; 6th. Price at which we can supply Article. 


The Index places the reader in touch with many articles that would never have 
come to his attention and could not learn of otherwise for many times the price of sub- 
scnption. Each month’s index lists the articles that have appeared in the publications of 
the previous month, so that a regular filing of the complete index or the transfer of the sep- 
arate items to cards constitutes a cumulative and up-to-date record of modern industrial 
progress of inestimable value to every man interested in technical and commercial matters 
—one that is absolutely unique and which cannot be duplicated. 





Rates of Subscription: Domestic: $2.00 per year; Foreign: $2.50 per year. 
SINGLE COPIES, 20 CENTS. 





Send for Synopsis of Current Issue FREE. 


TEGHNIGAL LITERATURE, ‘i te 
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MINES AND MINERALS 


J vu ovL ¥Y 


Is devoted exclusively to articles on 
the practical operation and principles 
involved in the operation of mines and 
metallurgical plants. It publishes just 
such articles as are of most value to 
the men in charge of mining and 
metallurgical plants. These articles 
are selected with such care and are so 
carefully illustrated and edited that 
MINES AND MINERALS is regarded as 
the leading exponent of American 
mining methods. 


Single Copies, 20 Cents $2.00 the Year 


Address all Orders to Department C 


MINES AND MINERALS, Scranton, Pa. 

















Engineering - Contracting 








SPECIAL CLUB OFFER 








HIS is a weekly journal, edited by HALBERT 
P. GILLETTE, author of Handbook of Cost 


Data, Earthwork and Its Cost, Rock Excava- 
tion, etc. The articles in ENGINEERING-CONTRACTING 
form a sequel to Mr. Gillette’s books, being, for the 
most part, articles on the methods and costs of doing 
work. In addition to these articles, the contract 
news of the week is given. This news service is 
believed to be superior in point of promptness and 
accuracy to the news in any other engineering or 
contracting paper. Mr. C. T. Murray, who has been 
in charge of the contract news department of Engi- 
neering News until last December, is now in charge 
of our contract news department. Mr. Gillette, who 
has written for other papers in the past, including 
Engineering News, will write only for the ENGINEER- 
ING-CONTRACTING hereafter. His series of articles on 
Cost Keeping on Contract Work, now running, 
should be read by every contractor and engineer. 


The Subscription Price of Engineering-Contracting 
is only $1.00 a year. Send for a sample copy. 


The Myron C. Clark Publishing Co., 
13-21 Park Row, 


NEW YORK. 








Compressed Air 


The only magazine devoted exclusively to 
the useful applications of Compressed Air, reg- 
ular subscription price $1.00 per year, and 


Mining and Scientific Press 


Devoted to the science of mining and metal- 
lury, the application of geology to mining and 
of chemistry to milling. Special correspond- 
ence from the principal mining centres of the 
world, including London, Johannesburg and 
Melbourne. Regular price $3.00 per year. 


NEW subscribers, subscribing to BOTH 
these papers NOW, will receive a SPECIAL 
CLUB RATE of $3.25 for the two. 


Subscriptions sent in answer to this advertise- 
should be mailed to 


COMPRESSED AIR, 
108 FULTON STREET, = NEW YORK. 























| REVERE ee COMPANY, 


MANUFACTURERS OF 


HOSE FOR PNEUMATIC TOOLS. 


Home Office, Boston, Massachusetts. 
FACTORIES AT CHELSEA, MASS. 


Revere Air Tool Hose. 
Branches: 
NEW YORK PHILADELPHIA PITTSBURG CHICAGO 
MINNEAPOLIS NEW ORLEANS SAN FRANCISCO PORTLAND, ORE. 








GENERAL COMPRESSED AIR & VACUUM 
MACHINERY COMPANY. 


Stationary Private Plants for residences, $350 
and up. Power from lighting current. 

Private Plants for Department Stores, Hoteis, 
Theatres, etc. 

Stationary Plants for Professional Carpet Clean- 


RIVETERS 
Most POWERFUL Tools on the Market 


BOWES HOSE COUPLING 


Instantly Connected. Never Leaks. Catalogue “G’’ on Request. 


Portable Plants for residential house cleaning 


NEW YORK, No. 120 Liberty Street. snanains-deembainnaiann . 
Philadelphia, 322-323 North American Building. General Compressed Air & Vacuum Machinery Co. 


Pittsburg. 1009 Bessemer Bldg. Chicago. 704 Fisher Bldg. 4434 Olive Street, St. Louis, Mo 
9 . 9 ° 




















St. Louis, 608 Burlington Bldg. Atlanta, 419 Empire Bldg, 


BY ELECTRICITY. 


Run From Any Lamp Socket. 


POSITIVE—PORTABLE. 


Hanna Engineering Works, 


820 ELSTON AVE., CHICAGO 





ELECTRIC SHAKER. 

















NOTSELESS Ann VALVELE » COMPRESSORS] 
HIGH SPEED | ~~ SLIGHT WEIGHT ~—. gNO REPAIRS | 


— one FOR —a— 
chiae ‘ATIC | OLS" ‘ejaaiea BUILDINGS § 
HAMMER’ DRILLS MOTOR ZTIRES* 
e]i8 )-wee) i vai. ies AIR LIFT.PUMPS} 


RIX COMPRESSED ATR WSADRILLX Coy 


SAN FRA NCISCcCO; ‘CALS 























FRANKLIN AIR | 
COMPRESSORS 2 


ARE MADE IN MORE THAN 100 STYLES AND SIZES x 
More than 60 machines per month are being made and sold. 











THE CHICAGO HOSE COUPLER 7. ONE USER SAYS : 

Is the only universal hose coupler yet “nr “a “The cost of operating 2%-in. drills, 8 
produced. Any size will couple with any i) \ hour shift is 92c per drill. The record 

isi i hte SE RE eas \ heretofore has been $1.56 per drill, 8 hour 
other size, whether it is larger or smaller, ss Pe » 4 6 shift, The Franklin Compressor was 
Describe the service you require from a guaranteed to operate 10 drills at this alli- 
‘5 mseor <4 _ w . 70 rhe fade, bt 16 desis have heen Fun With i 
Compe ! and we will tell you what’ Every Installation Covered by — 1h Bull Hill Mi ad ponent Os 
Compressor will best meet your needs, Liberal Guarantee. ripple Creek ' 


DESCRIPTIVE LITERATURE ON REQUEST 
MANUFACTURED BY 


CHICAGO PNEUMATIC TOOL COMPANY 


NEW YORK CHICAGO 
BRANCHES IN NEARLY EVERY NOTEWORTHY CENTER OF CIVILIZATION 






















Quick-as-Wink 
Couplers 


For Air or Steam Hose 


Clean or gritty, they OPERATE 
INSTANTLY; THEY STAND THE & | 
PRESSURE and THEY SWIVEL. \ 


They are made with or without at- 
tached releasing levers. cout PLED. 


The W. J. CLARK CO., 35 Depot Street, SALEM, OHIO. 









